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METHODS FOR OBTAINING HAPLOID EMBRYOS 


EGG ACTIVATED BY 
ARTIFICIAL MEANS EGG NUCLEUS DIVIDES 


PARTHENO- 


NORMAL RADIATED DIVIDES 
EGG NUCLEUS ALONE 
vw 
2 (+) — GYNOGENESIS 
RADIATED NORMAL 
SPERM NUCLEUS ALONE DIVIDES 


3 (*) — ANDROGENESIS 


EGG NUCLEUS ELIMINATED 
BY DIVIDING EGG INTO UPPER HALF DEVELOPS WITH 
Two i ee SPERM NUCLEUS ALONE 


FOUR WAYS OF PRODUCING HAPLOID EMBRYOS 
Frontispiece 
Above are shown diagramatically the ways of producing embryos having only one set 
of chromosomes instead of the two sets found ord:narily in the higher plants and animals. 
The method used in producing the salamander larvae shown in the accompanying article 
was the fourth, whereby the fertilized egg is separated into two parts by tying a hair 
around it (See Figure 1). 
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THE PRODUCTION AND DEVELOPMENT 
OF HAPLOID SALAMANDER LARVAE 


GERHARD FANKHAUSER 
Department of Biology, Princeton University 


UMEROUS attempts have been 
N made to obtain haploid animals 

by experimental methods. By 
comparatively simple means, the eggs 
of various species can be induced to be- 
gin development with the reduced 
chromosome number, with either the 
maternal or the paternal set of chromo- 
somes, and to produce haploid em- 
brvos and larvae. The latter are, how- 
ever, more or less abnormal and usu- 
ally die after a few weeks. In the 
thousands of experiments which have 
been performed up to the present time, 
not a single haploid animal has been 
raised to a stage approaching sexual 
maturity. The vigorous and normal 
individuals which appear sporadically in 
such cultures, e.g., among partiienogenet- 
ic larvae of sea-urchins and frogs, have 
all been shown to be diploid. In these 
cases, then, a regulation of the chromo- 
some number from haploid to diploid 
must have occurred at an early stage 
of development. 

The negative result of these attempts 
at producing haploid animals contrasts 
strikingly with the viability of haploid 
plants which appear occasionally in 
breeding experiments with various spe- 
cies (e.g., Datura,®* tobacco," tomato*’). 
These haploid plants are apparently 
normal, but usually smaller than diploid 
individuals and frequently sterile be- 
cause oi profound disturbances of the 
maturation divisions. In some cases, 
however, as in Datura,® diploid off- 
spring have been obtained by self-pol- 
lination of haploid plants. 

The apparent non-viability of experi- 
mentally produced haploid animals is 
also in disturbing disagreement with 
the fact that haploid animals occur in 
nature which are in all respects normal, 
vigorous, and fertile. These haploid in- 


dividuals are always males and arise by 
parthenogenetic development of eggs, 
while fertilized eggs of the same spe- 
cies give rise to either females or her- 
maphrodites (Hymenoptera, and certain 
Coccids). F. and S. H. Schrader,” in 
a critical review of these cases of natu- 
ral haploidy, point out that, as far as 
we know, eggs of normally diploid ani- 
mals cannot develop beyond early stages 
with the haploid complement of chromo- 
somes. They conclude that the hap- 
loid males of certain Coccids have been 
derived from diploid ancestors by a 
series of gradual changes, which made 
viability in the haploid state possible. 

A careful survey of the literature in 
the field of experimental haploidy, how- 
ever, does not seem to demonstrate be- 
yond all doubt that all animals which 
have been deprived by artificial means 
of one of the chromosome complements 
are, for that reason, necessarily non- 
viable. Some experiments have yield- 
ed haploid larvae which were prac- 
tically free of the defects usually as- 
sociated with haploidy (Figure 6). 
Furthermore, the combined evidence 
from all experiments demonstrates that 
the seriousness of these defects varies 
greatly with different species, and that 
the method by which the haploid em- 
bryo was obtained may also influence 
the result. Under these circumstances 
it seems advisable to postpone a final 
decision until the most promising meth- 
ods have been applied to the eggs of a 
larger number of species, in more ex- 
tended series of experiments. If the 
final result should be negative, these re- 
newed investigations could at least be 
expected to throw more light on the 
puzzling problem of the causes of the 
non-viability of these haploid larvae, 
concerning which various hypotheses 
exist at the present time. 
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Since the great majority of inves- 
tigations on experimental haploidy have 
been carried out with the eggs of frogs, 
toads, and salamanders, the present re- 
view will be confined to experiments 
on eggs of amphibians, particularly of 
salamanders, which have so far given 
the most promising results. 


Methods for Obtaining Haploid 
Embryos 


The basic principle of all methods of 
producing haploid embryos is to pre- 
vent the restoration of the diploid chro- 
mosome number in the egg, which oc- 
curs at the conclusion of the fertiliza- 
tion process. Normally, development 
does not begin until the haploid egg 
nucleus has united with the haploid 
sperm nucleus to form a diploid cleav- 
age nucleus. The methods of experi- 
mental haploidy must attempt, there- 
fore, to prevent either the sperm chro- 
matin or the egg chromatin from taking 
part in development. Four principal 
methods have been employed (See 
Frontispiece) : 

1. Parthenogenesis. The most ob- 
vious procedure to retain the haploid 
condition of the unfertilized egg is the 
total exclusion of the fertilization pro- 
cess. The stimulus to development, 
normally furnished by the penetration 
of a spermatozoon, is supplied by an 
artificial agent (chemicals, pricking with 
a glass needle), which “activates” the 
egg and incites it to division. Since the 
haploid egg nucleus, through repeated 
divisions, gives rise to all the nuclei 
of the parthenogenetic embryo, the lat- 
ter may be expected to be haploid. Ex- 
periments on parthenogenesis in am- 
phibians have been limited to various 
species of frogs and toads (Bataillon, 
Loeb, Parmenter®). Regulation from 
haploidy to diploidy may occur at an 
early stage, as has been mentioned 
above, possibly by an initial division of 
the egg chromosomes which is not fol- 
lowed by cell division. 

2. Gynogenesis (E. B. Wilson**). 
Following normal activation by the 
penetration of a spermatozoon, eggs 
may still be made to develop with the 
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egg chromatin alone. A moderate treat- 
ment of the sperm fluid, before insemi- 
nation, with radium or X-rays, or with 
certain chemicals (trypaflavine), does 
not interfere with the motility of the 
spermatozoa and with their ability to 
enter the egg. The injury suffered by 
the spermatozoon seems to be localized 
in the chromatin which remains as an 
inert mass in the egg and does not take 
part in development (O. Hertwig,?°*! 
G. Hertwig,!® Dalcq,’® etc.). Gynogene- 
sis also occurs in crosses between cer- 
tain species of frogs and toads, in which 
the foreign sperm merely activates the 
egg but does not play any further role 
in development (G. Hertwig,’* Tchou 
Su,®° etc.). The majority of the gyno- 
genetic larvae are haploid. In a few 
cases, however, a doubling of the chro- 
mosome number has been observed. 

3. Androgenesis (E. B. Wilson*'). 
Radium treatment of unfertilized am- 
phibian eggs seems to have little effect 
on the cytoplasm, but it kills the egg 
nucleus. Following insemination of the 
egg with normal sperm, the sperm nu- 
cleus alone divides and furnishes the 
haploid chromosome equipment of all 
the cells of the embryo (G. Hertwig,'*!® 
P. Hertwig,** The egg 
chromatin may also be removed me- 
chanically by means of a puncture or a 
fine pipette (Dalcq,® Curry,’ Baltzer,® 
Kaylor**). A regulation from haploidy 
to diploidy is extremely rare (P. Hert- 
wig”). 

A combination of the third or the 
fourth method with cross-fertilization 
between different species offers inter- 
esting possibilities for the investigation 
of the nucleus-plasma problem, since 
this experiment combines the cytoplasm 
of one species with the nucleus of 
another (Baltzer,)** P. Hertwig,” 
Hadorn'). A discussion of this work is 
beyond the scope of this article. 

4. Merogony (or “andro-mero- 
gony”’). The fusion of the egg nucleus 
and the sperm nucleus in the fertilized 
egg may be prevented by a simple me- 
chanical means, i.e., by division of the 
egg into two parts. The part contain- 


ing the sperm nucleus will develop into 
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a haploid embryo. This experiment 
was first performed by Spemann*® with 
eggs of the European newt, Triton 
taeniatus, and repeated later on by 
Baltzer’* and the writer. It will be 
described in detail in a later section 
of this article. The method differs 
from the other three in one important 
respect: it not only reduces the number 
of chromosomes to one-half, but it also 
diminishes the amount of egg cytoplasm 
proportionally. In a haploid egg-half 
the same karyoplasmic ratio obtains as 
in a diploid whole egg. 


General Results of Experiments on 
Artificial Haploidy 


The great majority of the haploid 
embryos produced by these methods are 
abnormal. If they are not killed be- 
fore hatching by more serious defects, 
they develop into larvae that exhibit 
typical symptoms: stunted growth, de- 
layed differentiation, reduced motility 
and reactivity to stimuli, and, as a rule, 
edematous swelling of the body which 
appears sooner or later in development. 

G. Hertwig'* showed that an early 
haploid gastrula, developed from a 
whole egg, contains twice the normal 
number of cells which are about half 
as large as diploid cells. During the 
later stages of development, however, 
the rate of division of the haploid cells 
is below normal. The number of cells 
in the haploid embryo does not increase 
as rapidly as in the diploid embryo and 
the former, therefore, becomes dwarfed. 

The haploid larvae usually die with- 
in three to five weeks. In a few in- 
stances, however, practically normal 
larvae were obtained which survived 
for a considerable length of time (See 
p. 11). An example of an intermediate 
condition, in which the fatal symptoms 
did not appear until late in develop- 
ment, will be described in detail in the 
following section. 


The Development of a Haploid Sala- 
mander Larva from an Egg 
Fragment 


The detailed analysis of the develop- 
ment of haploid egg fragments has so 
far been confined to the very early 


stages (Fankhauser’®) and to mero- 
gonic hybrids in which the haploid 
condition is complicated by the combi- 
nation of a cytoplasm and a nucleus 
belonging to two different species 
(Baltzer'**). For this reason a more 
detailed account of an experiment will 
be given to illustrate the effects of hap- 
loidy alone, as shown by a comparison 
between haploid and diploid embryos. 
It is one out of a few preliminary ex- 
periments which were performed in the 
early summer 1936 with eggs of the 
Japanese newt, Triturus pyrrhogaster. 

The freshly deposited and fertilized 
egg is about two millimeters in diam- 
eter and surrounded by a transparent 
jelly capsule which is practically in- 
visible in the photographs (Figures 1 
to 2D). Within one to three hours after 
insemination, a loop of fine hair was 
tied around the capsule (Spemann’s 
method). The gradual tightening of 
this loop constricted the egg, first into 
a dumbbell shape (Figure 14), and 
finally divided it completely into two 
parts or fragments (Figure 1B). Usu- 
ally, only one of the two fragments 
survived the operation, as in the experi- 
ments illustrated in Figures 2A and 2C. 
Each constricted egg was placed in the 
same dish with a control egg that had 
been fertilized at about the same time; 
the eggs were kept at a temperature 
of 20.3 to 20.7 degrees C. 

The development of a haploid frag- 
ment, containing the paternal set of 
chromosomes, will be compared (1) 
with that of a diploid egg fragment 
of about the same size, in which both 
the egg nucleus and a sperm nucleus 
were present and a diploid cleavage nu- 
cleus was therefore formed, and (2) 
with that of a diploid whole egg. Dip- 
loid egg fragments may develop into 
perfectly normal larvae of reduced size 
as in the example given in the present 
paper. In other cases, the diploid em- 
bryo arising from an egg fragment 
exhibits typical defects which indicate 
that the cytoplasm of the egg frag- 
ment did not contain all the materials 
necessary for normal development. A 
detailed study of the developmental 
potencies of diploid egg fragments of 
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PRODUCTION OF A HAPLOID SALAMANDER 
Figure 1 
The first stage of prdoucing a haploid salamander by cutting in two a fertilized egg is shown 
above. A fertilized egg of the Japanese Newt (Triturus pyrrhogaster) is constricted gradually 
by means of a loop of fine hair, inside its capsule of transparent jelly—which is scarcely visible 


in this photograph. The beginning of the constriction process is shown at 4. 


B shows a later 


stage when the two parts of the egg are separated completely (17). 


the European newt, Triton palmatus, 
was made by the author’ to determine 
accurately what abnormalities of the 
embryo may be caused by cytoplasmic 
factors. 

The first picture of the haploid em- 
bryo, taken five days after the oper- 
ation (Figure 24), illustrates the typical 
delay in development which was notice- 
able from the very beginning. The 
neural folds were just beginning to 
fuse on the dorsal side of the embryo 
to form the neural tube. In the diploid 
embryo developing from a whole egg 
(Figure 2B) this tube was well formed 
and already differentiated into two por- 
tions corresponding to the future brain 
and spinal cord. 

The diploid egg fragment is shown 
in Figure 2C, on the sixth day of its 
development. The embryo was natu- 
rally smaller than the diploid control 
embrvo from a whole egg (Figure 2D), 


but had attained the same stage: 
the head with eye vesicles, the primi- 
tive muscle segments (somites) along 
the dorsal side, and a flat tail bud were 
visible. 

This stage was reached by the hap- 
loid embryo on the seventh day (Fig- 
ture 2E). The diploid control em- 
bryo (Figure 2E) had a more promi- 
nent tail bud; the rudiment of the 
lower jaw, the mandibular arch, was 
visible, and a swelling in the neck re- 
gion on either side, the gill mounds, in- 
dicated the location of the future gills 
of the young larva. The diploid egg 
fragment and its control egg had 
reached approximately the same stage 
(Figure 2F). 

In the following figures, only one 
of the diploid controls developing from 
whole eggs will be shown, together 
with the haploid embryo and the diploid 
embryo developing from an egg frag- 
ment. 


(CONCLUSION OF LEGEND TO FIGURE 2) 


full complement of chromosomes, and D, a diploid control, developing from a normal egg. 


The 


head with eye vesicles, the flat tail bud and some of the primitive muscle segments (somites) are 


visible. The diploid embryo shown in C is still contained in the constricted jelly capsule. 


A por- 


tion of the other egg fragment, which did not develop and is disintegrating rapidly is also visible 


(17x). 


Seven day old embryos are shown at E-F. The diploid control (£, right) shows the 


rudiment of the mandibular arches and gill mounds and a more prominent tail bud. The haploid 


embryo (E, left) is about one day behind in its development. 


F shows the diploid embryo from 


an egg fragment at seven days (left), and its diploid normal control (right), both in about the 


same stage as the control embryo shown at E (14x). 
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EARLY STAGES OF DEVELOPMENT OF HAPLOID AND DIPLOID EMBRYOS 
Figure 2 

These photographs show early stages in the development of the haploid (merogonic) 
embryo compared with two diploid embryos of the same age. A—Haploid embryo five days old. 
The embryo is still in the constricted jelly capsule. The neural folds are beginning to form the 
neural tube. The other egg fragment (shown at left) did not develop. The diploid control 
embryo of the same age (B) is farther advanced in development. The neural tube is formed 
and the head region is becoming visible. The embryo is seen from the right side (17K). C-D, 
six day old diploid embryos, C being an embryo developing from an egg fragment, but with a 
(Continued at bottom of preceding page) 
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MAXIMUM DEVELOPMENT 
Figure 4 

State of development of the three larvae on 
the 59th day (See Figure 3). One of the hind 
limb buds of the haploid larva, which has 
formed the rudiment of three toes is visible as 
a small projection on the ventral side, in front 
of the tail fin (4%). 


On the ninth day, all three embryos 
were considerably elongated (Figure 
3A). In both diploid embryos the tail 
was surrounded by a narrow fin, and 
small, dark-brown pigment cells (mel- 
anophores) were scattered over the 
dorsal side and the flank of the body. 


DIRECT EVIDENCE OF HAPLOIDY 
Figure 5 

Diagrammatic drawing of the metaphase 
chromosomes of a dividing epidermal cell from 
the amputated tail tip of 19-day haploid larva. 
The haploid chromosome number in this spe- 
cies is twelve; normal diploid tissue having 
twelve pairs of chromosomes. 


In the haploid embryo, which already 
showed signs of retarded growth, the 
first indications of the tail-fin and of 
pigment cells were barely visible. 

The difference between the haploid 
and the two diploid embryos became 
greater as development proceeded (Fig- 
cres 3B and 3C). The former re- 
mained more and more behind in 
growth and differentiation. As soon 
as its tail-fin was well developed, a 
direct test of the haploid condition 
became possible: the slightly deformed 
tip of the tail was amputated and pre- 
served, stained with haematoxylin, and 
mounted under a cover glass. In the 
epidermal cells of the transparent fin, 
mitotic figures were quite abundant. 


LEGEND TO FIGURE 3 

Six stages in the growth of a haploid and two diploid embryos are shown in this figure. In 
each group the haploid embryo is on the left, the diploid embryo from an egg fragment in the 
center, and the diploid embryo from a normal egg on the right. 4A shows the three embryos at 
nine days old. Both diploid embryos show a narrow translucent film around the tail, and numer- 
ous melanophores are beginning to appear (9% x). B—The same three embryos at thirteen 
days. The haploid embryo is not only behind in development but also dwarfed (7). C, a dorsal 
view of the three larvae at 19 days. The two diploid larvae show well developed, branched gills 
and short fore limbs with two finger buds. The dwarfed haploid larva is about four days 
behind in the differentiation of these organs. At this stage the slightly deformed tail tip of the 
haploid larva was amputated and preserved for cytological study: Figure 5 shows the direct 
evidence of haploidy obtained from this tail tip. The development of the three larvae by the 
25th day is shown at D. The haploid has begun to regenerate a normal new tail tip and to show 
signs of edema,—evidenced by a broadening of the head region. The fore limbs of the two 
diploids now have three fingers. On the 33rd day (E) the haploid has a completely regenerated 
tail tip but is showing increasing edema, especially of the anterior part of the body, which as a 
result is becoming distinctly wider than in the diploid larvae. The abnormal posture of the fore 
limbs of the haploid is probably due to the accumulation of fluid at their bases. Ten days later 
(F) differentiation has proceeded in the haploid larva in spite of increasing edema and curvature 
of the body. Note that the fore limb is fully developed and has four fingers (434). 
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THE OLDEST HAPLOID 
Figure 6 

The oldest haploid salamander which has 
been obtained so far (left), with a diploid 
animal developed from a whole egg (right). 
The diploid animal is much younger but has 
reached the same stage of development. The 
haploid animal was reared from an egg frag- 
ment of Triton taeniatus in 1922. It died at 
the age of 100 days, at the end of metamor- 
phosis (3%). 


In five of these the chromosomes could 
be counted accurately : the haploid num- 
ber, twelve, was present in all five 
cells (Figure 5). 

While this cytological examination 
was made, the haploid larva began to 
regenerate a normal, new tail-tip (Fig- 
ure 3D). At the same time, some of 
undesirable, well-known symptoms of 
haploidy appeared which became more 
pronounced later on (Figures 3E to 4). 
The head and the anterior part of the 
trunk became distended through the 
accumulation of fluid in the tissues and 
body cavity (edema). The swelling 
was greatest in the region of the fore- 
limbs and prevented the animal from 
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PIGMENT CELLS COMPARED 
Figure 7 
Difference in size of pigment cells between 


haploid and diploid larvae. The two larvae 
were reared from egg fragments of the Euro- 
pean newt, Triton palmatus. The haploid ani- 
mal (left) has smaller but more numerous 


melanophores. It also shows several abnormal 
features usually associated with haploidy 
(11x). 


moving the limbs forward into their 
normal position. Furthermore, the 
head became more and more bent to- 
wards the left and ventral sides. In 
the blood circulating through the gills, 
which had always carried fewer and 
smaller red blood cells than in the 
diploid larvae, these cells became still 
less numerous. In spite of this anemic 
and edematous condition, differentia- 
tion proceeded until the supply of yolk 
in the intestine was exhausted, as is 
shown by the formation of the normal 
number of digits (four) on the fore- 
limbs, and by the appearance of the 
rudiments of the hindlimbs. The move- 
ments of the larva, which at first had 
been vigorous, became weaker, and its 
reactions to various stimuli slower. 
Since the animal, because of a de- 
formed lower jaw, would not have 
been able to feed under any circum- 
stances, it was preserved at this stage, 
together with the two diploid larvae. 
The tail-tips of all three larvae were 
removed and stained, but no mitotic 
figures could be found in the epidermal 
cells. Still, the greatly reduced size of 
the nuclei of these cells in the mero- 
gonic larva may be considered as a 
reliable index of a permanently haploid 
condition (Figure 8). 
The difference in cell size between 
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HAPLOID NUCLEI SMALLER 
Figure 8 
Nuclei of epidermal cells, from the tail fin of the haploid larva (4), the diploid larva de- 
veloped from an egg fragment (8), and the diploid control larva from a whole egg (C). The 
nuclei of the haploid larva are much smaller than those of the two diploid larvae. The small, 
darkly stained nuclei just out of focus belong to connective tissue cells below the epidermis. 
Portions of branching melanophores are also visible (300). 


the haploid and diploid larvae is some- 
times clearly visible in the living ani- 
mals. Figure 7 shows the anterior 
portions of a haploid and a diploid 
larva raised from egg fragments of 
the European newt, Triton palmatus, 
several years ago. The pigment cells 
of the haploid larva are much smaller 
and more numerous than those of the 
diploid larva. The animal also ex- 
hibits the typical symptoms of hap- 
loidy, namely, stunted growth, a blunt 
head with small eyes, and an edematous 
swelling of the body. 


Occurrence of More Normal 
Haploid Development 


The vast majority of the experiments 
on haploidy seem to demonstrate not 
only the non-viability of haploid animals 
produced by artificial means, but also 
the existence of typical symptoms con- 
nected with the haploid state of their 
cells. Under these circumstances it is 
necessary to emphasize the fact that 
cases of nearly normal haploid devel- 
opment are on record which must be 
taken into account before any general 
conclusions are drawn. 

The most normal haploid animal so 
far obtained in any experiment was 
raised from an egg fragment of the 
European newt, T7riton taeniatus, by 
Baltzer? and the writer (Figure 6). 


The larva was practically free of 
edema but clearly dwarfed and slightly 
anemic. The reactions of the animal 
were very slow, and the feeding at 
times difficult. It began to metamor- 
phose much later than the diploid con- 
trols and reached a stage when the 
gills were greatly reduced and no longer 
sufficient for respiration, making a 
change to partly terrestrial life neces- 
sary. On the 100th day of its life, 
it was found dead in the shallow pud- 
die of the terrarium, apparently 
drowned. This would indicate that 
the mental inertia of the young sala- 
mander may have been the ultimate 
cause of this fatal accident which, per- 
haps, could have been prevented by 
reducing the amount of water in the 
terrarium. 

In radium experiments on eggs of 
Triton, G. Hertwig'® obtained in one 
season a series of very vigorous hap- 
loid larvae, practically free of all symp- 
toms of haploidy, with the exception 
of the reduced body-size. These larvae 
lived for seven to nine weeks until the 
yolk supply was exhausted, but could 
not be induced to feed. Again these 
observations seem to show that the ef- 
fects of haploidy may be rather slight 
and possibly overcome by careful ex- 
perimenting with various remedies at 
the critical time. 
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Finally, it should be emphasized that 
the merogonic larva of Triturus pyrrho- 
gaster described in the present paper 
was the result of a few preliminary ex- 
periments on the eggs of this species, 
which seem to constitute a favorable 
material for such investigations. 

Other writers have pointed out be- 
fore that specific differences exist be- 
tween the embryos of various amphibi- 
ans in their susceptibility to the ef- 
fects of haploidy. As a whole, haploid 
larvae of newts are more normal and 
reach a more advanced stage of de- 
velopment than those of frogs and toads 
(P. Hertwig**). Similar differences 
seem to emerge from experiments with 
different species of newts. It does not 
appear improbable that the repetition 
of these experiments and their exten- 
sion to still other species may produce 
larvae which are still less affected by 
the haploid condition of their nuclei. 

What particular method is used to 
obtain the haploid embryos may not 
seem to have a great influence on the 
result, since the haploid larvae pro- 
duced by various methods show similar 
symptoms. However, the fact that the 
most normal haploid animal developed 
from an egg fragment, not from a 
whole egg, may indicate that merogony 
experiments, which assure a normal 
karyoplasmic ratio by reducing the 
amount of both nuclear and cytoplasmic 
materials to the same extent, will per- 
haps be more promising. 


Hypotheses Concerning the Causes of 
the Reduced Viability of 
Haploid Larvae 


Whatever the final outcome of these 
experiments will be, they will help to 
determine more clearly the factors that 
reduce the viability of all or of most 
of the haploid larvae. Several hypothe- 
ses have so far been proposed to ex- 
plain this effect of haploidy: 

1. G. Hertwig'*® suggested that the 
main cause was to be found in the re- 
duced karyoplasmic ratio of the hap- 
loid eggs. Cells with a small haploid 
nucleus have a lower rate of meta- 
bolism, as is shown by the reduced 
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growth and division rate. The amount 
of food material (yolk) in the egg is 
too large for this low ievel of metabol- 
ism and cannot be adequately utilized. 
A harmonious development would thus 
become impossible. — Although the al- 
tered ratio between nucleus and cyto- 
plasmic material is undoubtedly an im- 
portant factor, it cannot serve as a 
general explanation, since most of the 
merogonic haploid larvae, developing 
from egg-halves with a rormal karyo- 
plasmic ratio, show the same or similar 
symptoms as those raised from whole 
eggs. 

2. The opposite of G. Hertwig’s 
hypothesis was advanced by Tchou- 
The haploid, gynogenetic toad 
tadpoles which he obtained from in- 
terspecific crosses were not only able 
to dispose of the full amount of yolk, 
but they did so even in a shorter 
time than diploid controls. The yolk 
granules in the intestinal and germ 
cells disappeared earlier. Tchou-Su in- 
terprets this observation in the fol- 
lowing way: since haploid larvae con- 
tain smaller but more numerous nu- 
clei, the total surface of the latter is 
larger than in the controls. This in- 
crease in the zone of interaction be- 
tween nucleus and cytoplasm results 
in a higher rate of metabolism, and 
the animals “die from their oxida- 
tions.” 

3. Daleq’® considers the edema 
which is so common among haploid 
larvae as the main cause of their 
non-viability. He distinguishes be- 
tween secondary edema, caused by 
defects in the larval excretory appa- 
ratus, and primary edema, which ap- 
pears as early as the gastrula stage 
and seems to be connected with a dis- 
turbance of the metabolism of the 
haploid cells. 

4. Other writers have pointed out 
that a direct correlation between the 
size of the nucleus, or the number 
of chromosomes, and the rate and 
extent of growth of a cell has been 
generally recognized; for this reason, 
one should expect haploid embryos 
to be less vigorous. Such a general 
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CHROMOSOME IRREGULARITIES 
Figure 9 
Irregular chromosome distribution as a cause of the early standstill of development. A is 
a drawing of a section through an abortive, merogonic gastrula of Triturus viridescens. B shows 
the outline of the same section and the chromosome numbers which are found in 33 dividing cells 
in various parts of this gastrula and projected on the plane of this section. Not a single dividing 
cell is haploid (47). The haploid number in this species is eleven. 


statement may hardly be expected to 
lead far towards an actual understand- 
ing of the effects of artificial hap- 
loidy. 

These various attempts to define 
the causes of the reduced viability 
of haploids have all a common basis: 
the ultimate cause is always identi- 
fied with a disturbance of the meta- 
bolism of the haploid cells. There is 
no agreement regarding the nature of 
this disturbance which is difficult to 
comprehend as long as it cannot be 
investigated by physiological methods. 

5. A very tempting genetical ex- 
planation has been suggested by Dar- 
lington™ and others. It is quite pos- 
sible that all the frogs and salamand- 
ers used in experiments on haploidy 
had at least one recessive lethal factor 
hidden in the chromosomes of their 
gametes. As soon as such a_ hap- 
loid set of chromosomes is isolated in 
an egg or egg fragment, the lethal 
factor, not suppressed by the normal 
allele, will kill the haploid embryo at 
some stage of development, sooner 


or later. 

Lethal factors are known to exert 
their influence at various times during 
development, and to produce visible 
effects similar to the abnormalities 
observed in haploid embryos; but 
their actual existence in amphibians 
has not yet been demonstrated. How- 
ever, the hypothesis can be subjected 
to the following preliminary test. 
Diploid larvae arise sporadically in 
haploid cultures. The mechanism by 


“which the number of chromosomes 


is doubled at the beginning of de- 
velopment of such eggs is not defi- 
nitely known. But it seems that in 
some of the cases the doubling is the 
result of an initial division of the 
haploid set, which is not followed by 
cell division (Parmenter®*). Such 
diploid individuals would therefore be 
homozygous for all factors, including 
the hypothetical lethal factors, and 
would be just as non-viable as in the 
haploid state. In reality, they are 
usually, though not always, vigorous 
and entirely normal. The observa- 
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tions of King and Slifer?* on parth- 
enogenetic grasshoppers, which are not 
viable unless regulation to diploidy 
takes place, are also in disagreement 
with the lethal factor hypothesis. 
This brief review of the theoretical 
situation shows that a more careful 
analysis of haploid development is 
necessary before we can arrive at a 
satisfactory understanding of the prob- 
lem. As a prerequisite for this analy- 
sis, evidence of the uniformly haploid 
condition of the embryos should be 
available. This evidence may be sup- 
plied by chromosome counts or by 
carefully controlled measurements of 
nuclei. It has been shown’ that the 
high rate of mortality among mero- 
gonic embryos before or during gas- 
trulation may be accounted for by the 
frequent irregularities in the distribu- 
tion of chromosomes in early cleavage 
stages, which give rise to numerous 
cells with either a sub-haploid or an- 
other extremely unbalanced set of chro- 
mosomes. In experiments with eggs 
of the American newt, Triturus virid- 
escens, not a single merogonic frag- 
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ment has so far been raised through 
gastrulation.* All the abortive gas- 
trulae which could be analyzed cyto- 
logically showed a predominance of 
unbalanced cells (Figure 9). If an 
irregular chromosome distribution oc- 
curs in a more restricted area the 
consequences may still be fatal, de- 
pending upon the importance of the 
affected area. With a haploid set of 
chromosomes, even slight irregularities 
would create serious deficiencies. Very 
probably, the cells carrying a defi- 
cient chromosome set would not sur- 
vive (cf. the frequency of cell-lethal 
factors found by Demerec’’* in 
Drosophila), and the elimination of 
these cells might lead to grave dis- 
turbances in the formation of an im- 
portant organ of the embryo. The 
cytological advantages of salamander 
embryos may help us to establish defi- 
nitely the chromosomal situation in 
each case and to discriminate between 
the consequences of haploidy and the 
detrimental effects of unbalanced chro- 
mosome combinations in larger or 
smaller groups of cells. 


Literature Cited 


1. Barrzer, F., 1920. Ueber die experi- 
mentelle Erzeugung und die Entwicklung von 
Tritgnbastarden ohne miitterliches Kernma- 
terial. Verh. Schweiz. Natf. Ges., Neuen- 


burg. 
2. ————, 1922. Ueber die Herstel- 
lung und Aufzucht eines haploiden Triton 


taeniatus. Verh. Schweiz. Natf. Ges., Bern, 
248-249. 

x , 1933. Ueber die Entwick- 
lung von Triton-Bastarden ohne Eikern. 


von Dtsch. Zool. Ges., 119-126. 

—————,, und V. DE Rocue, 1936. 
Usher die Entwicklungsfahigkeit haploider 
Triton alpestris Keime etc. Rev. Suisse 
Zool. 43: 495-505. 

5. Braxester, A. F., et al., 1922. A hap- 
loid mutant_of the jimson weed, Datura stra- 
monium. Science, n.s., 55: 646-647. 

6. and J. 1924. Chro- 
mosomal mutations in the jimson weed, Da- 
tura stramonium. J. of Heredity 15: 195-206. 

7. Crausen, R. E., and M. C. Mann, 
1924. Inheritance in Nicotiana tabacum. V. 
The occurrence of haploid plants in inter- 


specific progenies. Proc. Nat. Ac. Sci. 
U. S. A. 10: 121-124. 
8. Curry, H. A., 1931. Methode zur Ent- 


fernung des Eikerns bei normal befruchteten 
und bastardbefruchteten Tritoneiern durch 
Anstich. Rev Suisse Zool. 


38 : 401. 


9. Datcg, A., 1929. Le rdle dynamique 
des chromosomes dans la caryocinése et la 


plasmodiérése. Bull Assoc. Anat., No. 18, 
176-192. 
10. —————— et S. Srnon, -1932. Contri- 


butions a l’analyse des fonctions nucléaires 
dans l’ontogénése de la grenouille. IV. Modi- 
fications de la formule chromosomiale. Arch. 
de Biol. 43, 343-366. 

11. Dartrncton, C. D., 1932. Recent ad- 
vances in cytology. Philadelphia. 

lla. Demerec, M., 1936. Frequency of 
“cell-lethals” among lethals obtained at ran- 
dom in the X-chromosome of Drosophila 
melanogaster. Proc. Nat. Ac. Sci. 22: 350- 


12. FanKHAUsSER, G., 1925. Analyse der 
physiologischen Polyspermie des Triton-Eies 


auf Grund von 
Roux’ Arch. 105: 501-580 
13. —————,, 1930. ’ Die Entwicklungs- 


potenzen diploidkerniger Halften des unge- 


— Tritoneies. Roux’ Arch. 122:672- 
35. 

14. ————,, 1932. The role of the 
chromosomes in the early development of 


merogonic embryos in Triturus_ viridescens. 
Anat. Rec. 54, suppl., 

15. 1934. Cytological studies 
on egg fragments of the salamander Triton. 
IlI-V. J. Exp. Zool. 67, 159-215, 349-393, 


oy 


Fankhauser: Haploid Salamander Larvae 


and 68, 1-57. 

16. Haporn, E., 1934. Ueber die Entwick- 
lungsleistungen bastardmerogonischer Gewebe 
von Triton palmatus (9) x Triton cristatus 
(8) im Ganzkeim und als Explantat in 
vitro. Roux’ Arch. 131, 238-284. 

17. Hertwic, G., 1911. Radiumbestrah- 
lung unbefruchteter Froscheier und ihre Ent- 
wicklung nach Befruchtung mit normalem 
Samen. Arch. mikr. Anat. 77, Abt. II, 165- 


18. ——————, 1913. Parthenogenesis bei 
Wirtbeltieren, hervorgerufen durch artfrem- 
den, radium-bestrahlten Samen. Arch. mikr. 
Anat. 81, Abt. IT, 87-127. 

19. , 1927. Beitrage zum De- 
terminations—und Regenerationsproblem mit- 
tels der Transplantation haploidkerniger Zel- 
len. Roux’ Arch. 111: 292-316. 

20. Hertwic, O., 1911. Die Radium- 
krankheit tierischer Keinzellen. Arch. mikr. 
Anat. 77, Abt. II, 1-164. 

21. —————.,, 1913. Versuche an Tri- 
toneiern die Ejinwirkung _ bestrahlter 
Samenfaden auf die tierische Entwicklung. 
Arch. mikr. Anat. 82, Abt. II, 1-63. 

22. Hertwic, P., 1916. Durch Radium- 
bestrahlung verursachte Entwicklung von 
halbkernigen Triton — und Fischembryonen. 
Arch. mikr. Anat. 87, Abt. II, 63-122. 


15 


23. —————, 1924. Bastardierungsver- 
suche mit entkernten Amphibieneiern, Roux’ 
Archiv 100: 41-60. 

24. Kaytor, C. T., 1935. Experiments on 


androgenesis in Triturus viridescens. Anat. 
Rec. 64, suppl., 42. 
Linpstrom, E. W., 1929. A haploid 


mutant in tomato. J. of Hered. 20: 23-30. 

26. Parmenter, C. L., 1933. Haploid, 
diploid, triploid and tetraploid chromosome 
numbers, and their origin in parthenogeneti- 
cally developed larvae and frogs of Rana 
pipiens and Rana palustris. J. Exp. Zool. 
66 : 409-453. 

27. Scuraver, F., and S. Hucues-Scura- 
per, 1931. Haploidy in metazoa. Qu. Rev. 
Biol. 6: 411-438. 

28. Kine, R. L., and E. H. Suirer, 1934. 
Insect development. VIII. Maturation and 
early development of unfertilized grasshopper 
eggs. J. Morph. 56, 603-619. 

29. SpeMANN, H., 1914. Ueber verzégerte 
Kernversorgung von Keimteilen. Verh. Dtsch. 
Zool. Ges., Freiburg i. Br., 216-221. 

30. Tcuou Sv, 1931. Etude cytologique 
sur l’hybridation chez les anoures. Arch. d’ 
anat. micr. 27 :1-105. 

31. Wrson, E. B., 1925. The cell in de- 
velopment and heredity. 3rd ed. New York. 
See glossary, p. 1124 and p. 1132. 


MORE GIFTED MULTUPLETS 


To THE Epitor: 

In the November, 1936, Journal you re- 
ferred to the Brode triplets, stating that two 
of them appear in American Men of Science. 
May I point out that in the latest edition 
(1933) of this biography all three of the trip- 
lets appear, as well as their father. May I 
also mention that the Brode triplets consist of 
a pair of identical twins and a non-identical 
sib. The identical twins are Robert and Wal- 
lace. Robert is a physicist, Wallace is a chem- 
ist. The non-identical sib is Malcolm, who is 
a zoologist—as is the father. It is of interest 
that the Piccards who were mentioned in your 
note, are also the children of a college pro- 
fessor. 


Yours very sincerely, 
Laurence H. SNYDER 
Professor of Zoology, Ohio State University 


Dr. R. R. Willoughby also calls attention 
to two other twins in Who's Who, Westel 
Woodbury Willoughby and William Franklin 
Willoughby. Their history as outlined in that 
volume shows a remarkable parallelism of in- 
terest and achievement. 


The editor expected that his offer of a 
modest reward for IVho’s Who twins would 
cost him several times the dollar he has so far 
been called on to expend. The offer made in 
the November issue still stands. If no further 
instances come to light it may be necessary to 
retract some of the bold statements there made 
regarding the ability of twins to hold their 
own biologically and psychologically —Eprtor 


HETEROZYGOUS AND HOMOZYGOUS(?) FLIGHTLESS FOWLS 
Figure 10 
A heterozygous flightless individual (above) showing the broken flight feathers. Below 
are two 5 months old featherless individuals showing what is probably the homozygous expres- 
sion of flightless. Note the deformed beaks of the featherless birds and the badly broken toe 
nails on the one to the left. 
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THE LETHAL NATURE OF FLIGHTLESS- 
NESS IN THE FOWL* 


D. C. WARREN 
Kansas State College 


new heritable character in the 


' 1932 the authort described a 


fowl under the name “flightless. 
It was characterized by a defective 
structure of the feathers, particularly 
the larger ones. This resulted in the 
flight feathers breaking off near the 
base when subjected to strain. Thus, 
the bird became incapable of flight— 
hence the name flightless. Although the 
rhachis or shaft of the body feathers 
is also somewhat brittle, these smaller 
feathers show only a slight tendency 
to become broken. Fy; generation and 
backcross data indicated that this new 
factor behaved as a simple dominant. 
In the earlier publications, data from 
the F; and backcross generation only 
were presented. 

In the F2 generation, typical flight- 
less and normal feathered birds ap- 
peared. The flightless were all of one 
type indicating that the homozygous 
and heterozygous genotype had the 
same phenotypic expression. However, 
when any large number of offspring 
were reared in this generation, there 
always appeared a few chicks of an 
unusual but relatively uniform type. 

These exceptional chicks were appar- 
ently normal at hatching, being fully 
clothed with down. At about four 
weeks of age there was evidence of 
retarded growth and feather develop- 
ment. Soon deformities of the beak 
and toe nails began to appear. As 
will be noted from the accompanying 
photograph, the beak and toe nails were 
of such defective structure that they 
easily became broken, causing them to 
be misshapen or missing. Pin feathers 
appeared on the chick, but they never 


developed into normal feathers, so that 
the skin was almost entirely bare. Some 
of these featherless birds were reared 
to a maturity age, but the combs and 
wattles indicated that they never at- 
tained functional maturity. The de- 
fective beaks and lack of feathers made 
these birds unable to withstand unfavor- 
able conditions and resulted in their 
early death. For this reason no test 
could be made of their genotype. 

The featherless chicks appeared only 
in the F, generation involving flight- 
less even though birds of the same 
breeding were used in various other 
types of crosses. This fact suggested 
the idea that the featherless condition 
was the homozygous expression of 
flightless. The percentage of the feath- 
erless chicks was too low to be a 
normally segregating homozygous dom- 
inant. The possibility that this was 
a new recessive factor was not strong, 
since it appeared only in the F, gen- 
eration of flightless and not in other 
crosses of the same stock. 

An examination of the ratio of flight- 
less to normal feathering in the F, gen- 
eration revealed evidence that feather- 
less birds might be homozygous flight- 
less ones and that the homozygous state 
frequently was lethal. Three different 
matings of heterozygous flightless by 
heterozygous flightless each gave some 
featherless birds, the totals being 116 
flightless to 51 normals to 16 feather- 
less. If the featherless individuals were 
the few surviving birds homozygous for 
flightless, there should appear a modi- 
fied 1:2:1 ratio, and the ratio of flight- 
less birds (heterozygotes) to normals 
should be 2 to 1. The ratio of 116 


*Contribution No. 106, Department of Poultry Husbandry. 
Warren, D. C., Flightless—A Heritable Variation in the Domestic Fowl. Jour. Hered. 
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flightless to 51 normals does not de- 
viate widely from the expected. It 
more nearly approaches a 2:1 than a 
3:1 ratio, the latter ratio resulting 
when the homozygous dominants and 
the heterozygotes could not be distin- 
guished. Under the assumption that 
featherless is homozygous flightless, the 
normals and the featherless should be 
equal in number. The results would 
indicate that slightly over two-thirds 
of the homozygous individuals fail to 
survive to the four weeks age, at which 
time they may be recognized. The 
fact that both normal and heterozygous 
flightless segregates have good viability 
is demonstrated in ratios from back 
crosses of heterozygotes to the reces- 
sive normals. From such matings, con- 
siderable data are available showing 
the ratio of flightless and normal to 
approach very closely the expected 1 
to 1 in totaling 1154 flightless to 1138 
normals. 

If flightless is usually lethal in the 
homozygous state, there is no evidence 
as to the stage at which the lethality 
is effective. Possibly the effect be- 
comes operative in the embryonic stage 
and would result in reducing the hatch- 
ability percentage. The percentage of 
hatch of fertile eggs in the F, genera- 
tion was not exceptionally low, being 
74. If the estimated loss of two-thirds 
of the homozygous flightless birds were 
to be accounted for in the embryonic 
stage, the hatchability of the eggs of 
this stock in the absence of the lethal 
would be 89 per cent. This value is 
fairly high, but not at all unattainable 
in dealing with crossbred stock, such 
as was here used. There is no very 
satisfactory method of determining the 
hatchability percentage of the stock 
when free of the hypothetical lethal. 

Since it is impossible to test geneti- 
cally the supposed homozygous flight- 
less birds, the next most crucial test 
would be to determine the genotypes 
of the Fe generation flightless segre- 
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gates. If flightless in the homozygous 
state does not result in lethality or a 
featherless bird, then in the Fs gener- 
ation one-third of the flightless segre- 
gates should be homozygous. The 
genotype of these flightless individuals 
with respect to flightless was deter- 
mined by back crossing them to nor- 
mal-plumaged (non-flightless) birds. 
The tested birds were considered as 
heterozygous if any normal-plumaged 
offspring resulted. Thirty-one F, gen- 
eration flightless segregates were so 
tested, and all of them produced some 
non-flightless progeny. Usually, the 
test was discontinued as soon as any 
non-flightless offspring were secured, 
but wherever adequate numbers were 
obtained, the ratio of normal to flight- 
less was approximately 1 to 1. This 
would indicate that they were normally 
behaving heterozygotes. 

The fact that no homozygotes were 
found in testing as many as 31 flight- 
less birds seems to be fairly convinc- 
ing evidence that there must have been 
some factor in action which eliminated 
the flightless homozygotes. From the 
number tested, it would be expected 
that 10 such homozygotes should have 
been found. 

From the F2 generation ratios, and 
the demonstrated genotypic constitu- 
tion of the flightless segregates in that 
generation, it would seem probable that 
the homozygous state of flightless is 
usually lethal. The frequent appear- 
ance of featherless birds in the F2 gen- 
eration, and their absence among prog- 
eny from other types of matings of 
the same stock indicate that the feath- 
erless condition is the homozygous ex- 
pression of flightless. Although several 
of these featherless birds have been 
kept beyond the six months age, they 
have failed to show any inclination to 
mate and are lacking in the secondary 
sexual characteristics which are ordi- 
narily associated with functioning sex 
organs. 
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AMERICAN AND GERMAN EUGENICS 


Aims and Methods of the Persuasive and Coercive Schools Contrasted 
ARTICLES OF EUGENIC FAITH 


OMORROW’S CHILDREN by 


Ellsworth Huntington,* is a remark- 
able, thought provoking volume of ques- 
tions and answers about eugenics, with 
an appendix explaining the mechanism 
of heredity. To the author’s text is 
added a bibliography assembled by 
Frank Lorimer, The preface credits 
directors of the American Eugenics So- 
ciety and others with much material and 
suggestional collaboration, and addresses 
its appeal to “intelligent people who 
make no claim to scientific knowledge 
concerning eugenics.” Because it is 
penned by the president of the American 
Eugenics Society, is copyrighted by the 
Society, and bears the names of 12 direc- 
tors and 99 advisors, it probably repre- 
sents the official attitude of the Society 
to problems of eugenics. 

The introduction tells us that in the 
United States we spend annually from 
11 to 16 billion dollars on improving 
children but that “it is doubtful whether 
they are born with any better bodies 
and minds, or are any better in charac- 
ter, or behave any more wisely than they 
did a hundred years ago.”” Worse than 
that “the percentage of our children com- 
ing from the finer types of homes is now 
far less than in the past.” To remedy 
this situation it is proposed to balance 
the birth rates by encouraging “large 
families in homes where the children are 
likely to be well trained and to have a 
good inheritance and to discourage large 
families in the homes of the opposite 
sort.” We are congratulated by the 
statement that “at last we have begun to 
perceive that training, health and bio- 
logical inheritance go hand and hand. 
A sound eugenics program and a sound 
social program seem to be identical”— 
and we are let down by being told that 


eugenics was a current idea in the days 
of Plato but that the Greeks did not 
have a name for it. 


The Basis of Eugenics 


In Part I eugenics is defined as “the 
science which seeks (1) to improve the 
inherited physical, mental and tempera- 
mental qualities of the human family; 
(2) to apply human intelligence to man’s 
biological evolution; (3) to guard and 
improve man’s inherited characteristics.” 
And “if such a program had been in 
effect for a few generations (italics re- 
viewer’s) not only would such dangers 
as hereditary insanity and feeblemind- 
edness be greatly diminished, but par- 
ents would be freed from much of their 
present fear that their children will turn 
out badly because of unexpected heredi- 
tary weakness.” There is no scale given 
for measuring reduction in parent wor- 
ries, but the author states later that in 
68 generations (2,000 years) feeblemind- 
edness may be reduced to 1/10 its pres- 
ent figure. 

By balancing the birth rates we are 
assured that “Any general improvement 
in the inborn qualities of a people will 
probably increase the number and va- 
riety of highly gifted individuals and 
geniuses. The way in which such im- 
provement raises the proportion of such 
persons is evident among the Parsis, 
Jews and Huguenots.” (Page der 
Fuehrer !) 

Causes of birth rate changes are dis- 
cussed and are listed as industrializa- 
tion, rise in standards of living, pro- 
longed education and nervous tension 
of urban areas, fear of overburdening 
mothers. It is stated, however, that 
children are best when raised in the 
“rough and tumble of a large family!” 


*HuNTINGTON, ELtswortH. Tomorrow's Children, The Goal of Eugenics. Pp. 139. Price, 
$1.25. New York: John Wiley & Sons, Inc.; London: Chapman & Hall. 1935. 
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The author in discussing the inheri- 
tance of physical characteristics says that 
persons bearing major defective physical 
traits should be prevented from repro- 
ducing ; those with minor defects should 
not intermarry. He then explains why 
so many people do not believe in the 
inheritance of mental traits and shows 
that such traits as Huntington’s chorea 
are inherited in a Mendelian fashion. 
Data upon American and British or- 
phans prove the hereditary nature of 
ordinary abilities. 

But “do we know enough about hu- 
man inheritance to make it advisable to 
apply eugenic methods on a large scale?” 
The author believes that we do because 
“first, new discoveries as to both phys- 
ical and mental inheritance constantly 
confirm the Mendelian laws. Second, 
on the average although not in each in- 
dividual case, certain types of people 
produce children who stand high in abil- 
ity and character, whereas other types 
on an average produce a large propor- 
tion of children of less desirable types.” 

Heredity and training are examined 
and it is found that it takes 48,000 un- 
skilled laborer’s families to get one mem- 
ber into Who’s Who in America but 
only 22 clergyman’s families to get one 
in. 

We are assured that even when the 
human race is eugenically improved it 
will not be top heavy with brilliant peo- 
ple because in a more complex machine 
age we need experts with specialized en- 
dowments. 

Under the topic of heredity and health 
it is concluded that “good inheritance, 
good training and good health—are ab- 
solutely essential for the finest, most use- 
ful, and most satisfactory kind of life.” 

In discussing eugenic selection through 
migration, glowing examples are made of 
the Parsis, Icelanders, Maoris, Hakka, 
Mozabites, Irish migrants to Germany, 
New England Puritans and _ Jews. 
(Where is der Feuhrer?) Without mi- 
‘gration, Quakers and Unitarians receive 
honorable mention. 

Faith wavers with the statement that 
“our customs as to the selection of mates 
are so firmly set, and young people are so 


of Heredity 


much moved by impulse rather than by 
reason that a radical system of eugenic 
selection of mates is not likely to be 
established for a long time to come.” 
But the author consoles us with the im- 
portant point “that when people are 
congenially mated, especially the more 
intellectual types, the chances that they 
will have fairly large families appear to 
be increased.” Although emancipation 
of women is mentioned as one of the 
great changes in our social system it is 
not discussed with reference to its enor- 
mous effect on the birth rate among the 
most highly endowed intellectuals. 


Eugenics and Population 

Part II deals with the application of 
eugenics to problems of population. Here 
are listed desirable qualities such as “emo- 
tional stability, strong character, consid- 
erateness for other people, the tendency 
to uphold or improve moral standards, 
intelligence, adaptability, and orginality. 
Even more important, perhaps, is the 
quality which makes people feel a per- 
sonal responsibility for the public wel- 
fare.” He continues that we do not 
know whether these qualities are due to 
heredity or training at present, but that 
heredity and cultural status are clearly 
associated. “Therefore, the eugenist 
feels sure* that both biologically and so- 
cially, the hundred most respected phys- 
icians in a given community, for ex- 
ample, are much more ‘desirable’ than 
the hundred who are most lacking in the 
qualities that command respect. The 
same is true of similar groups of min- 
ers.” We should endeavor to increase 
the size of the best physicians’ families 
and reduce those of the poorer miners. 

In discussing Negative Eugenics it is 
stated that we have many more than 
320,000 insane, 184,000 confined crimi- 
nals, 650,000 annual jail sentences, and 
2,000,000 feebleminded and epileptics. 
The “comparatively intelligent but not 
actually defective people seem to com- 
prise nearly one-fifth of our population,” 
but it appears possible to eliminate these 
undesirables .. .“if a far-reaching eugenic 
program is permanently in operation.” 


*Italics reviewer's. 
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The author suggests that birth control 
will be useful in improving the human 
race (1) “when all parents understand 
how to limit their children to such a 
number as they choose; (2) when the 
methods of birth control are so simple, 
safe, cheap and free from emotional strain 
that even the most ignorant, poor, and 
weak willed can use them.” (italics re- 
viewer's.) The reviewer wonders when 
such a time will come. 

The sterilizing effect of Harvard and 
Yale educations is to be offset by vasec- 
tomy and salpingectomy at the lower end 
of the social scale which would produce 
“alleviation of misery and suffering, a 
decrease in the need for certain forms 
of charity, and a reduction of taxes.” 

Sterilizations of defectives and others 
known to carry defects are to be handled 
by a Board similar to State Boards of 
Charities and Correction or a State 
Board of Eugenics with a State Eugenist 
to review the cases. There would be 
opportunity for court appeal. We are 
promised that segregation and steriliza- 
tion will do away with crime and de- 
pendency to the extent of between $10,- 
000,000,000 and $20,000,000,000 per an- 
num. 

Child labor is to be abolished in order 
to make parents of the lower classes 
think twice before having large families 
—but the author unfortunately assumes 
that they will think. Standards of liv- 
ing are to be raised in the lower classes 
so that “young people when they are 
first married” will find “the sacrifices 
due to the coming of children . . . un- 
usually hard to bear” and will hence 
limit their families. 

Eugenic examinations before marriage 
are discussed and long-time engage- 
ments are advised. The possibility of 
trial marriages is not discussed but it is 
certain that engagements, no matter how 
long will never bring to the surface most 
cases of incompatability which frequent- 
ly appear within two weeks and almost 
always come to the surface within the 
first year of married life. 

But the author feels that “the delay 
arising will prevent a certain number of 
freak marriages, fraudulent marriages, 
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drunken marriages, run-away marriages, 
or other undesirable types . . . who are 
likely to have undesirable children, or 
to give them a poor training.” 

The author deplores the fact that the 
grammar school girl married at 16 has 
a ten-year lead in the baby marathon, 
with three or four children to her credit, 
before the college girl leaves scratch. 
He favors both (1) raising the marriage 
age to handicap the grammar school girl 
and (2) inducing college people to start 
sooner. Subsidies suggested for compe- 
tent type families are favored to reduce 
the collegiates’ handicaps. 

Programs of eugenic education are 
suggested under which will be taught 
elements of biology, genetics, eugenics, 
population studies, family eugenics in 
history (migration, war, etc.), and 
eugenics in social problems (crime, de- 
pendency, industry, government, etc.). 
It is admitted that economic conditions 
are possibly the chief factor in limiting 
family size in middle and upper classes 
but where stipends have been tried in 
France, Belgium, Germany, among mis- 
sionaries and British clergymen this has 
done little good. Thus, it is now pro- 
posed to try the same scheme under 
private auspices with adequate selection 
of beneficiaries, preference to married 
people with children, increased stipend 
scale with number of children, provision 
for increased costs as children grow old- 
er. We shall penalize the childless and 
those with small families and advocate 
taxation exemptions for large families. 
Adjustments of income are desirable for 
teachers, clergymen and especially mis- 
sionaries. 

A drastic social change is proposed in 
that “children will be regarded as the 
responsibility of their grandparents, 
uncles, aunts and other relatives as well 
as of their parents.” Investments for 
grandchildren as well as dowries are 
suggested, 

Back to the farm propaganda is advo- 
cated because there reproduction rates 
are higher. We must improve rural life 
and make it more attractive by uniting 
the best people in codperatives. Such 
coéperatives sell agricultural products, 
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purchase agricultural and other supplies, 
build homes, and lighten burdens of 
mothers. 

We must also make urban parenthood 
more attractive by making “the duties 
of the mother and housekeeper easier, 
pleasanter, and less expensive” as well 
as in other ways. Parenthood “must be 
made a pleasure and a privilege.” And 
then we must eliminate Economic and 
Social Insecurity by right to work, pro- 
vision for ill health, old age, during edu- 
cation, provision for children on basis 
of social value. 


Eugenics in the Home 


Part III deals with the personal appli- 
cation of eugenics. Here we are to look 
over the prospective relatives-in-law, and 
we are assured that “as we become pro- 
ficient (italics reviewer’s) in analyzing 
ourselves, the more intelligent young 
people will presumably themselves estab- 
lish a taboo against marriage between 
two people with such defects as unusually 
hot tempers, hereditary deafness, undue 
sensitiveness, and the like.” The review- 
er wonders how many trials should make 
one proficient in selecting the perfect 
mate. 

Not more than five per cent of the 
most desirable married couples attempt 
to have five or more children—but fam- 
ilv size is to be wisely left up to the 
parents. 

Under gifts for eugenic purposes it is 
stated that some individuals allot 1/10 
of their charity funds to race improve- 
ment. 
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Immigration is to be made difficult. 
In 1935, we are informed, 3,500,000 
aliens were in the country illegally, or 
the same number of persons that last 
year’s works appropriation of $5,000,- 
000,000 was supposed to employ. We 
are to study the prospective immigrant 
and his family in their native haunts. 

Religion, Public Health, and Social 
Service are considered in a_ lump. 
Eugenics is eulogized as the highest de- 
velopment of religion for “greater even 
than sacrificing one’s self for one’s neigh- 
bor is a sacrifice for the future.” 

Eugenic research is proposed for we 
do not know the relationships of some 
social phenomena to eugenics. The re- 
lationships of divorce are an example. 
There should be studies of groups, tribes, 
stocks and nations. 

In conclusion the author gazes into 
the crystal ball and prophesies an in- 
crease of “percentage of people with 
strong vitality, high intelligence, and fine 
temperament.” “Crime and dependency 
will steadily diminish, whereas educa- 
tion, religion, politics, art and science 
as well as commerce and industry; will 
develop with a freedom and power un- 
known hitherto.” “Such leaders, with 
such a people behind them, are the surest 
guarantee that in spite of gravest diffi- 
culties mankind will surge upward amaz- 
ingly. We may expect them to provide 
a human background for unprecedented 
progress in education, science, art, litera- 
ture, religion, government, industry, and 


every other line.” 
Crype E. Krever 
Howe Laboratory, Harvard Medical School 


THE GERMAN “PURE-HEREDITY” LAWS 


HESE two volumes* have much in 

common. Both are concerned with 
the recent German legislation on vari- 
ous matters of race hygiene. The work 
of Gtitt-Rudin-Ruttke, which deals with 
the operation of the law for the preveu- 
tion of defective heredity, after giving 
in an introductory orienting chapter a 


general discussion of the principles of 
heredity with pedigree charts of the 
transmission of several types of nerv- 
ous disorders, describes in considerable 
detail the nature, administration, and 
practical working of the eugenic legis- 
lation passed in 1933. Those eligible 
for sterilization under the statute com- 


*GUtt-RUprn-RutrKe: Gesetz zur Verhiitung erbkranken Nachwuchses. 
1936, pp. 418. Gtrr-LinpEN-MASSFELLER: Blutschutz- 


mann, 
Miinchen, Lehmann, 1936, pp. xii + 354. 


Miinchen, Leh- 
und Ehegesundheitsgesets. 
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prise the congenitally feeble-minded, 
those suffering from schizophrenia, 
manic-depressive insanity. Hunting- 
ton’s chorea, the hereditary forms of 
epilepsy, blindness and deafness, inca- 
pacitating hereditary bodily defects, 
and severe forms of alcoholism. The 
law is conservative in applying, with 
the possible exception of alcoholism, 
only to those cases in which the heredi- 
tary nature of the malady is clearly in- 
dicated. No attempt is made to legis- 
late concerning a large list of disorders 
which make individuals undesirable 
parents. Persons who are probably 
heterozygous for the traits in question 
are not subject to sterilization. The 
law applies only to obvious cases. 
The Act of 1933 provides for special 
“courts of hereditary health” to pass 
upon cases proposed for sterilization. 
These courts are composed of physi- 
cians as well as representatives of the 
legal profession, and the superior courts 
include highly proficient experts who 
have become especially distinguished 
for their scientific work. The text of 
the law, the procedures involved in its 
operation, the safeguards of the individ- 
ual’s rights, and elaborate commen- 
taries on the several articles of the 
statute are presented in detail, and 
there is an extensive bibliography on 
the genetics of the diseases covered by 
the Act, and the subject of sterilization 
in its medical and legal aspects. In 
short, the volume is a mine of informa- 
tion concerning the topics considered. 


The Marriage Inquisition 


The volume by Giitt-Linden-Mass- 
feller on the law for the protection of 
blood and marriage health follows 
much the same plan as the preceding 
one and deals with its subject matter 
with the same degree of detail and full- 
ness of documentation. German legis- 
lation on marriage has two principal 
aims: (1) checking the reproduction of 
persons with hereditary defects or 
transmissible diseases, and (2) the 
preservation of the racial purity of the 
German people. The first aim is pur- 
sued in a more systematic and deter- 


mined manner than in any other coun- 
try. Applicants for permission to 
marry must submit to a thorough medi- 
cal examination by boards set up for 
the purpose, and must be free from 
any of the defects or diseases which 
would render them eligible for steriliza- 
tion. Not only is information sought on 
traits which might prove to be a bar to 
marriage, but the applicants must fur- 
nish on a specially prepared blank form 
information concerning their racial 
type, anthropometric measurements, 
traits of parents, grandparents, and, if 
possible, great grandparents and cous- 
ins, and answer a multitude of ques- 
tions concerning their physical charac- 
teristics, previous illnesses, early dis- 
orders, and even whether or not the 
applicant was given to bedwetting in 
infancy. If the applicants are endeavor- 
ing to secure a marriage loan, they 
must meet further requirements. The 
people who docilely undergo this in- 
quisitorial ordeal are further admon- 
ished as to their duties toward posterity 
and the state. In the numerous offices 
for giving counsel in regard to mar- 
riage (Eheberatungsstelle) the atten- 
tion of the applicants is called to the 
“ten commandments concerning mar- 
riage” prominently displayed on a 
placard. These are as follows: 


. Remember that thou art a German. 

. Possessing a healthy inheritance, thou 
shalt not remain childless. 

. Keep thy body pure. 

Keep thy soul and spirit pure. 

As a German, choose as a wife a woman 
of German or Nordic blood. 

In the choice of a wife inquire into her 
ancestry. 

Health is the basis of beauty. 

Marry only for love. 

In marriage choose not a playmate but 
a real comrade. 

Thou shalt wish for as many children as 
possible. 


SPN D 
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What effect all these restrictions and 
inquisitions may have on the illegiti- 
mate birth rate is not yet apparent, but 
there are several good effects which 
may more than compensate for the an- 
noyance occasioned by these regulations. 

In addition to impressing the would- 
be-married with the responsibilities of 
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their projected step, these new laws will 
result in the accumulation of a great 
fund of information of the greatest val- 
ue for students of many problems of 
human heredity and eugenics. All re- 
searchers in the field of eugenics have 
doubtless been hampered by the lack of 
adequate family records. With all the 
data amassed on the forms filled out by 
applicants for permission to marry, the 
investigator will have a great wealth 
of material at his disposal. This legis- 
lation can hardly fail to make the Ger- 
‘man people more eugenically conscious. 
This is a sine qua non for any real eu- 
genic reform, but at present the chief 
emphasis of German legislation on mar- 
riage is on increasing the population 
rather than improving its quality. What 
is wanted is an increasing population of 
loyal Nordic stock whose efficiency is 
not impaired by a lot of hereditary de- 
fectives. 


Racial Restrictions 


The most striking feature of recent 
German legislation on marriage is the 
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restrictions imposed on unions between 
people of German extraction and mem- 
bers of other stocks, especially the 
Jews. “For Germans, at present, there 
is practically only one race probiem, the 
Jewish problem.” Marriages between 
Jews and citizens of Germanic or re- 
lated blood are prohibited. Extra-mari- 
tal sexual relations between Jews and 
persons of German or related races are 
visited with severe penalties, and as a 
further precautionary measure, a Jew 
is not permitted to employ in his house- 
hold a German or Nordic woman less 
than forty-five years of age! 

There are various other laws regulat- 
ing the marriage of persons of part 
Jewish extraction framed with the aim 
of preventing the mingling of German 
and Jewish blood. The psychological 
attitude of the framers of the laws on 
racial purity is indicated by the title, 
“Law for the protection of German 
blood and German honor.” Sometimes 
a single phrase speaks volumes. 

S. J. Hotmes 
University of California 


THE GENETICS CONGRESS 


INCE the publication of our last is- 

sue, little definite information has 
been obtained regarding the status of the 
postponed Genetics Congress which was 
to have been held at Moscow next Aug- 
ust. It has been admitted that in report- 
ing Professor Vavilov’s arrest, and the 
“cancellation” of the Congress the New 
York Times blundered. We have re- 
ceived official confirmation from the 
Soviet Embassy at Washington that the 
Congress has been postponed. No defi- 
nite statement has been obtained as to 
the length of the postponement, however, 
and we are assured that as soon as defi- 
nite word is available regarding plans 
for the Congress we will be given this in- 
formation. In the meantime we can only 
await definite information from Russia. 
It is certain, however, that the Seventh 
International Genetics Congress cannot 
be held during 1937. 


With respect to the situation in Rus- 
sia we have received the following inter- 
esting letter from Mr. J. W. Pincus, a 
consulting agriculturist, who has served 
as an agent of the Soviet Government in 
agricultural purchases and in obtaining 
agricultural information in this country. 
He is thus in touch with Soviet official 
publications, and his statement has an 
added interest for this reason. We trust 
that he will be able to give us additional 
information as soon as this is available 
in the official newspaper Jzvestia and 
elsewhere. Mr. Pincus writes as follows: 


In view of so many conflicting statements 
about the Genetic Congress, and the arrest of 
Soviet scientists, permit me to briefly explain 
the situation. 

On Dec. 14th, the New York Times had a 
wireless from Moscow, under the date of Dec. 
13th, in which announcement was made that 
Genetic Congress has been postponed, and that 
Professors Agol and Vavilov were arrested. 
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The New York Times for Dec. 22nd, had a 
special cable from their correspondent Harold 
Denny, in which the arrest of Dr. Vavilov 
was denied, but the Genetic Congress has been 
postponed according to the statement, appear- 
ing in /svestia “at the request of a number 
of scientists who have expressed a wish to ex- 
tend their preparation for the congress. Thus 
the only object in postponing is a desire to 
guarantee the best preparations and the utmost 
participation of scientists of various countries 
in its work.” 

New York Times for Dec. 23rd had a long 
article by Vavilov, defending science in the 
Soviet. This article was a protest against 
false news of his arrest and the attack on 
Soviet science. The article appeared in Mos- 
cow in /svestia of Dec. 22nd. In this article, 
Dr. Vaviiov pointed what tremendous prog- 
ress all science made under Soviets, and par- 
ticularly plant breeding and genetics of the 
All Russian Institute of Plant Industry which 
grew from a staff of 65 to a staff of 1,700, 
and whose budget grew from 50,000 rubles to 
14,000,000 rubles. 

As soon as the Russian papers reach these 
shores, the writer will be pleased to give 
further particulars. 

I am sure, due to the fact that Vavilov has 
so many friends in this country, and that there 
has been rather a warm interest displayed in 
the Genetic Congress, that more complete news 
about above will be of interest to your readers. 


In the meantime it appears that the 
genetic pot is bubbling in Russia. An 
associated press dispatch from Moscow 
on the date of December 26th, described 
the meeting of the All-Union Congress 
of Psychiatrists as being in part devoted 
to an attack on the work of the Medico- 
Genetics Institute, headed by Dr. G. 
Levit. This dispatch also states that Dr. 
Levit has been expelled from the Com- 
munist party and denounced as a “false 
scientist.” (No confirmation of this 
statement is available.) A further dis- 
patch published in Science under date of 
January 8th, attacks capitalist fair play 
in no uncertain terms and heatedly as- 
serts that Professor Agol’s arrest is am- 
ply justified on the basis of various 
crimes and misdemeanors against the 
Soviet state. The dispatch is a transla- 
tion of an article published in the Mos- 
cow I[svestia on Dec. 21st, 1936, and was 
sent to Science with a request for publi- 
cation by the Tass Telegraph Agency of 
the USSR. 


In connection with the postponement of_the 
convocation of the International Genetics Con- 


gress, an American agency, Science Service, 
comes forward with a statement about the 
“non-existence of intellectual freedom” in the 
USSR, and the New York Times has a report 
of the arrests of Professors Agol and Vavilov 
in the USSR. We have the following to 
report: 

First. There really does not exist in the 
USSR that “freedom” of genetic science which 
in certain states is understood as freedom to 
kill people or as freedom to destroy whole na- 
tions because of their alleged “inferiority.” 

Second. Real freedom of research, real in- 
tellectual freedom exists only in the USSR, 
where science works not for the benefit and 
the hire of a narrow group of capitalists but 
for the good of, and in the interest of, all peo- 
ples and of the whole of mankind. Evidence 
of this is shown by the public discussion on 
problems of genetics which is now proceeding 
in the sessions of the Lenin Agricultural Aca- 
demy with the participation of over five hun- 
dred scientists. The allegedly arrested Pro- 
fessor Vavilov, as has already been announced 
in the Soviet press, on December 22, will de- 
liver a report at a session of the academy 
criticizing the scientific views of the young 
scientist, Lysenko, while the latter will read a 
paper criticizing the anti-Darwinist character 
of certain of Professor Vavilov’s theoretical 
positions. Regarding the alleged arrest of 
Professor Vavilov, the New York Times sim- 
ply lied. 

Third. Mr. Agol, who has nothing in com- 
mon with science, has been arrested by the 
organs of investigation for direct connection 
with the Trotskyite murderers. With such 
gentlemen the USSR will invariably deal simi- 
larly in the future, no matter with what sort 
of supposedly scientific protective flag they 
might attempt to hide their criminal activity 
against the state. There really does not exist 
in the USSR “freedom” for murderers or 
“freedom” for propaganda of terrorism. 

Fourth. The Genetic Congress, previously 
scheduled for 1937, has been postponed for a 
certain time upon the request of a number of 
scientists who desired more time for their 
preparations for the congress. The only pur- 
pose of this postponement is the desire to as- 
sure the best preparation and the most exten- 
sive participation of scientists from various 
countries. 


While we have no knowledge of Pro- 
fessor Agol’s political activities, we do 
know that his genetic activitv has been 
considerable for many years. He visited 
this country in 1934, and worked at Dr. 
Painter’s laboratory for several months. 
He has contributed many papers on 
drosophila genetics. The above state- 
ment sketches his political misdemean- 
ors so vaguely that it should in fairness 
be noted that his scientific standing in 
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the Soviet has been such that until very 
recently he has been Director of the 
Genetic Laboratory of the Ukrainian 
Academy of Sciences at Kiev. 

The responsibility for setting the date 
of the Seventh Genetics Congress a year 
later at Moscow or for determining an- 
other meeting place rests with an inter- 
national Committee appointed at the 1932 
Congress. At that Congress it was de- 
termined to hold the next Congress, as 
had been customary, five years later,— 
in 1937. The choice of a place of meet- 
ing was left to a committee appointed at 
that time. The Chairman of that Com- 
mittee is Professor Otto Mohr of the 
University, Oslo, Norway. The Ameri- 
can representative is Professor R. A. 
Emerson of Cornell. The invitation of 
the Soviet Government to hold the Con- 
gress at Moscow was transmitted 
through Professor Mohr, but we under- 
stand that he has received no formal no- 
tice of the postponement of the Congress. 
The decision as to whether the Congress 
will be held later at Moscow or whether 
arrangements will be made to hold it else- 
where rests with this Committee. It is 
obviously difficult for the Committee to 
reach any decision until a formal state- 
ment is received from the Soviet Gov- 
ernment regarding the prospects for hold- 
ing the Congress at Moscow in 1938. 
The failure of the Soviet authorities to 
notify the Chairman of the International 
Committee of the postponement, seems 
to raise a question whether the Moscow 
Government desires to hold the Congress 
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there in the near future. It is hoped that 
these doubts will be resolved by an early 
announcement regarding this matter. 

It is very important not to pass hasty 
judgment regarding postponement of the 
Congress and alleged political activities 
of genetics workers. Accurate informa- 
tion regarding actual happenings in Rus- 
sia is extremely scarce, and without it 
we cannot expect to form intelligent 
opinions. It would seem from the semi- 
official dispatch to Science (as well as 
from the widely publicized Sabotage 
trial) that a Trotzkyist plot has been un- 
covered in which some genetic workers 
are involved. The vehement tone of the 
Science dispatch leads us to suspect that 
in the excitement of the moment scien- 
tific thinking may be taking a holi- 
day, in the midst of a political and eco- 
nomic reorientation of almost religious 
intensity. While this controversy can 
be of only indirect import to geneticists 
living outside of the Soviet Union, it 
nevertheless will be viewed with fascin- 
ated interest. Genetics, as evidenced by 
Vavilov’s words quoted above, has made 
tremendous contributions to the advance 
of the Soviet economy during the years 
just past. If, in the light of these prac- 
tical accomplishments, the basic con- 
cepts of genetics are to be cast aside as 
representing merely a “game like chess 
or football,” then the “hired geneticists” 
of capitalist countries may begin to feel 
a justified resentment of the claim of the 
Soviet press that Communism has a 
“corner” on the scientific method. 

—R. C. 


Temperament and Conformation 


HE author* studied the fluctuations 
of emotion in 1,000 normal persons, 
to correlate the personality with the 
two main types of constitution—the 
asthenic and pyknic associated respec- 


tively with the schizothymic and cyclo- 
thymic temperaments. The main value 
of his work is in presenting a longi- 
tudinal rather than a cross-sectional 
picture—P. PopENoE. 


G. D. Konstitution und Affekt. 


104 p., 37 illus. 


RM 8.60. Leipzig, J. A. Barth, 


1936. 


“APPERCEPTION MASS”-- 
OR PSYCHOLOGY RIGHT AND LEFT? 


Suggested Planks for a Eugenics Platform 


CLAIRETTE P. 


ARMSTRONG 


Psychiatric Clinic of the Domestic Relations Court, New York City 


OTING in the JouRNAL oF 
N Herepity (July, 1936, p. 268) 

that geneticists “have already 
been drafted willy nilly as major proph- 
ets of the right and left,” the writer 
would add some comments on psychol- 
ogy a la Marx and on a plank for your 
program to improve Homo Sapiens 
Americanus. 

There are indications that in Russia 
psychology—after all one of the biologi- 
cal sciences—is under the sway of a 
system of philosophical ideas. Apper- 
ception mass, the tendency of a particu- 
lar “mental set” to guide experimental 
work in any one laboratory, has long 
been admitted. But now apperception 
mass seems to embrace a political phi- 
losophy, Marxism, which in some quar- 
ters colors, even directs work supposedly 
scientific. 

An American professor, recently offi- 
cially connected with Russian universi- 
ties, refused to omit from his Industrial 
Psychology chapters on individual dif- 
ferences and intelligence. Therefore the 
powers that be would not publish it as 
proposed for their official text, but in- 
stead circulated it mimeographed in 
Russian, omitting the offending chapters. 
To what extremes the doctrine of equal- 
ity descends! Thus are Russian minds 
guarded against a contagion of ideas and 
a whole superstructure of society planned 
upon at least one unproven, even un- 
sound premise and wobbly plank—the 
equality dogma. 

However with the commonplace redis- 
covery of the industrialist Stakhanoff, 
that factory workers differ in output 
(long a scientific platitude elsewhere, 
differences in general and special abili- 
ties!), the Soviets now reward finan- 
cially individual differences in industry 
and acclaim their discoverer. Under the 
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name Stakhanoffism, individual abilities 
are conceded. Intelligence by any other 
name reaps its reward. 

July 5, 1936, the New York Times 
published a dispatch from Walter 
Duranty quoting pronouncements of the 
Soviet chiefs which smack of die-hard 
conservatism. Shades of the anti-vivi- 
sectionists! The central committee of 
the Communist party had just issued a 
decree condemning and abolishing the 
“nefarious doings of the brain trusters 
in the educational commissariats 
Unscientific, reactionary, anti-Marxist, 
fake technicians” had “usurped control 
of the Soviet educational system by 
means of a new ‘pseudo-science called 
pedology,’” (i.e. psychological classifica- 
tion based on individual differences) “a 
wholesale attempt to run education on 
the lines of biosociology, juvenile condi- 
tionedness, inherited psychoneurotic ten- 
dencies and other such terms combined 
with an elaborate system of intelligence 
tests, not merely of infants of tender 
years, but also of their bewildered par- 
ents and other relatives.” Vexatious 
enough! But the cardinal sin “from the 
Bolshevist standpoint was their eager- 
ness to segregate children and students 
generally into sections, normal and those 
who were ‘difficult,’ ‘unsuccessful,’ ‘sub- 
normal’ or ‘ill-conditioned’ . . . Pedolo- 
gists succeeded in paralleling classes with 
a huge network of special classes for 
alleged backward children who ‘were 
thus fatalistically condemned to a posi- 
tion of inferiority.’”” Into the discard— 
the system, classes, text-books, all “liqui- 
dated.” Also the poor unfortunates of 
the educational commissariat ? The story 
does not relate. 


The Degree of Mental Differences 
Over here schools make some slight 


il 
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restitution to a backward child by easy 
classes fitted to his meagre capacity 
where he will not be invidiously com- 
pared with brighter children, where he 
will not be the outstanding dunce, so 
often leading him to truancy and other 
delinquencies, all inducing serious char- 
acter defects. The ungraded class is not 
merely a refuge for the feebleminded 
from the throes of real learning but per- 
mits some personality development in 
the successful doing of simple tasks, 
though at long last it graduates many 
unemployables. Special classes clear the 
way for normal children to progress 
without the dead weight of the sub- 
normal. 

A trend towards minimizing individ- 
ual differences, physical and mental, ap- 
pears in the recently published “Range of 
Human Abilities,” which assumes that 
“the ratios between the extremes of abil- 
ity have strikingly recurrent values 
which fall roughly within the range 1.2:1 
to 2.5:1.”. True enough when the “ratio 
range” is computed after arbitrarily cut- 
ting off the ends of the range of any 
ability because extreme deviates high 
and low are few in number in the total 
population! Eliminating both ends ipso 
facto lessens a range which is there, for 
better or worse, with infinite possibilities 
for better if science is allowed to assist 
human progress. It is held that since 
the ratio between the highest and lowest, 
the least and most efficient individual 
with respect to any measurable trait is 
expressed by small numbers, falling “at 
the beginning of the infinite series of car- 
dinal numbers,” differences which sepa- 
rate the mass of mankind from one an- 
other are “pitifully insignificant.” If the 
abilities of the highest, even in an artifi- 
cially abbreviated range, were interpreted 
as twice as much or two and a half times 
as much as the lowest, then these “small 
numbers” would be envisaged in their 
true relationship. A person I.Q. 130, 
is twice as intellectually keen as one I.Q. 
65, the gifted in contrast with the moron 
although the range of the group, 65 to 
130 (extremes expurgated) is a ratio of 
only two to one. A small difference, 
yet how great this small difference is— 
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in terms of progress. In reality, differ- 
ences in intelligence are probably greater 
than we can imagine—or as yet measure. 


Immigration and I.Q.’s 


Having examined psychologically for 
years mostly immigrants and their chil- 
dren in psychopathic wards and mental 
clinics in New York City, the writer 
after considerable research, has long been 
faced with the conclusion that one of the 
most obvious steps to assist in decreas- 
ing the large number of criminals and 
juvenile delinquents so outstandingly 
recruited from the thousands of feeble- 
minded and intellectually retarded chil- 
dren of immigrants with whom the 
schools are heavily loaded, is to select 
immigrants with a higher level of intel- 
ligence. The downward trend of the 
national mental age needs no further im- 
petus from without. The figures are 
convincing. Last winter Senator Rey- 
nolds and Congressman Starnes included 
in their immigration bill a clause requir- 
ing normal intelligence in immigrants, 
which met with the written support of 
many outstanding psychologists and psy- 
chiatrists. However one professor of 
psychology objected because he consid- 
ered intelligence of immigrants unmea- 
surable, asserting that our ancestors 
could not have landed here by such a 
standard! Another thought even the 
feebleminded should be admitted be- 
cause this country could better care for 
them than Europe! Must the United 
States become an eleemosynary institu- 
tion for feebleminded, dullards, insane 
and like unfortunates of careless coun- 
tries which permit, even encourage their 
propagation? Sentimental, emotional 
zeal-to-help obscures the vista of the 
down-hill toboggan into chaos of a civili- 
zation swamped by defective and inferior 
brains. 

It is a serious portent that several 
immigration bills have recently been 
introduced into Congress authorizing 
admittance of certain types of epileptics, 
drug addicts, even erstwhile psychotics, 
with provisos—all now barred for ob- 
vious reasons, as are feeble-minded, psy- 
chopathic personalities, etc. Psychologists 
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and psychiatrists assisted in scotching 
these clauses. But the dangerous ten- 
dency remains to nullify the few pro- 
gressive restrictions already enacted into 
law. 

The Reynolds-Starnes Bill which also 
proposes to reduce the annual European 
quota of some 154,000—logically enough 
in view of unemployment—evoked a 
heated polemic in a professional sheet 
from a clinical psychologist who, decry- 
ing chauvinism and suspecting some 
dark and devious capitalistic plot against 
humanity, saw red. He denounced par- 
ticularly the normal intelligence clause, 
“the poison, the frankenstein monster” 
of the bill. Politicians however had 
anticipated him with arguments re- 
sembling his. Wanted—more chauvin- 
ism! In debate in the Committee of Im- 
migration of the House of Representa- 
tives, more objections were raised to the 
normal intelligence clause than to any 
other. Therefore it has been rewritten 
attempting to exclude more successfully 
the feebleminded but complacency con- 
tinues towards dullards. Perhaps politi- 
cal solicitude for the inferior is inevitable 
in a democracy which permits one vote 
per head no matter what's inside. 

Prejudice against brains seems pre- 
valent. A psychologist wishing to adopt 
some children examined many babies in 
her quest for intelligence. Officials of 
adoption agencies looked at her askance, 
querying “Don’t you want something 
you can love?” She and her husband 
have found their gifted children lovable 
and eminently satisfactory. Their intel- 
ligence was measured successfully as in- 
fants, doubting Soviets notwithstanding. 
The oldest 12, I.Q. 160, leads her high 
school class as always and goes to col- 
lege at 16. The boys, 7 and 8, vary in 
I.Q.’s up to 145. Parental intellectual 
attainments did influence the choice of 
these children. 

By contrast is the boy adopted in in- 
fancy without benefit of psychological 
examination, into the highest cultural 
and socio-economic circles. Magna cum 
laude foster parents, utter devotion, 
every advantage, nursery and private 
schools, tutoring in reading, could not 


improve his intelligence—barely above 
normal—nor check his delinquent pro- 
clivities. A less rarified existence in a 
simpler, small-town but very under- 
standing family with a number of other 
children a few of whom are difficult, 
still does not after three years, lessen 
the anti-social tendencies and inferi- 
ority of this unhappy, perhaps hereditary 
constitutional psychopath now 12, re- 
tarded three years in public school. 

Brains will out, environment not- 
withstanding. The mystery of intelli- 
gence might be lessened could more be 
known with certainty concerning fore- 
bears. The brightest child (1.Q. 170) 
ever examined by a psychologist of 
wide experience, was the 10-year-old 
daughter of an iceman. Placed in a 
rapid advance class, she led it—despite 
a destitute tenement home, provided by 
poverty-stricken parents, Russian im- 
migrants. Squalid environment could 
not dull her exceptionally superior in- 
telligence. 

The history of this country is full of 
individuals who have risen from direst 
want but were capable of profiting by 
the opportunity afforded here. Con- 
sider the achievements of an immortal 
such as Michael Pupin who undoubted- 
ly would have tested at the genius level, 
who came here penniless and friendless 
yet rose by sheer force of intellect from 
want and penury to rare distinction in 
science, and to affluence. What becomes 
of the slogans, environment and oppor- 
tunity, used Marxistically to explain 
mental defect and subnormality, delin- 
quency, crime, insanity? The impor- 
tance of native ability and heredity are 
in danger of being overlooked by 
sweeping overemphasis upon undefined 
catchwords which, innately vague, mean 
all things to all men. In New York, 
children’s environments are largely 
equalized by compulsory education. If 
by environment and cultural opportu- 
nity are meant family, children obvi- 
ously are limited by the intelligence of 
their parents and the environments they 
furnish, mentally, morally, spiritually 
and physically. Heredity is both con- 
stitutional and social. 


. 
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In view of the tremendous and grow- 
ing problems created by inferior Puerto 
Rican children in New York, the writer 
with two confréres carried on a piece 
of research last year to ascertain 
why so many Puerto Rican children 
were unable to adjust in public school. 
We found that the majority examined 
in a routine school survey, collectively 
with verbal psychological tests and in- 
dividually with performance tests, were 
mentally retarded, which explained 
their age-grade retardation and inferior 
school work. We recommended that 
only Puerto Ricans of normal intelli- 
gence be admitted here. 

This aroused vitriolic attacks from 
some, approval from others. Again 
bolts of Marxian rage from the afore- 
mentioned clinical psychologist ever 
suspicious of sinister intent, were 
launched in a professional paper. “That 
avowed representatives of vested inter- 
ests (The New York State Chamber 
of Commerce published our study) 
should distort to their own use the im- 
plications of scientific findings is at 
least understandable. That mature 
psychologists by a biased and super- 
ficial interpretation of their results 
should wittingly or unwittingly con- 
tribute to this process, is of menacing 
import for the integrity and future de- 
velopment of psychology and of all 
science.” He then cites “reports from 
the U.S.R.R.” 

Last summer a newspaper announced 
that a committee had been formed (aus- 
pices omitted) to refute (sic) the find- 
ings of the New York State Chamber 
of Commerce. Yet a prominent Puerto 
Rican official wrote that it was gener- 
ally the lowest level of Puerto Ricans, 
as of Europeans, who migrate here. 


Ample Reservoirs of Deficiency 


Whether heredity or environment is 
the original cause of mental deficiency 
and intellectual retardation, this coun- 
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try has a tremendous amount. Little 
is done to check it. A well-known psy- 
chiatrist who recently warned of the 
startling number of feeble-minded and 
their part in social life, in an address 
quoted in the press, immediately re- 
ceived letters of protest from commu- 
nistic societies. Does this widely- 
organized, reactionary movement hope 
to discredit and intimidate by vehement 
contradiction and innuendo? 

In New York City alone there are 
10,000 feeble-minded children in un- 
graded classes already, with 5,000 more 
still in grades—by official guess. Of 
the 750,000 elementary school pupils, 
28 per cent are retarded for age—de- 
spite a 75 per cent automatic promotion. 
This is a marked symptom of wide- 
spread mental inferiority in a city 
whose population is only about a fifth 
two-generations American white. 

The cultural standard in this country 
can be watered to the vanishing point 
by too great an infusion of low intelli- 
gence. The greater importance of 
quality of population over quantity has 
been overlooked, perhaps primarily 
because numbers were considered neces- 
sary for wars. But many of the Ameri- 
can army draft in the world war, most- 
ly recently immigrant, were so low in 
intelligence that they could not even 
qualify for cannon fodder. 

Were the mental level of the popu- 
lation raised, the socio-economic and 
cultural levels undoubtedly would auto- 
matically follow. A fitting plank in 
your eugenic program would be exclu- 
sion from this country of immigrants 
of low mentality, whether from this 
hemisphere or from Europe. A plank 
labelled “immigrants of normal intelli- 
gence, irrespective of race, nationality, 
creed or economic level,” would fit per- 
fectly in a eugenic platform — along 
with sterilization of the feeble-minded 
and birth control in large, mentally 
subnormal families on relief. 
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THE PLACE OF IAROVIZATION IN 
PLANT BREEDING 


A. J. BRUMAN 
Division of Plant Exploration and Introduction, U. S. Dept. of Agriculture 


Editor’s Note: Iarovization (pronounced “Yarovisation” and also referred to as 
Vernalization) was first discussed in this Journal a little over four years ago. Since 
that time a considerable amount of literature dealing with the genetic and physio- 
logical bases of the phenomenon, and with agricultural applications of the method 
in practice, have appeared in many languages. The term is now used sometimes 
rather loosely to include many biological processes involving the manipulation of 
such external elements as light, heat, and moisture. 

Recently iarovization seems to have itself undergone a “iarovization” at the 
hands of Soviet workers, who have expanded it to rather astonishing proportions. 
Mr. Bruman’s article was submitted for publication just a week before the an- 
nouncement of the postponement (or cancellation) of the Seventh International 
Genetics Congress by the Soviet authorities. (Developments to date regarding the 
present status of the Congress and of Soviet genetics are the subject of a note else- 
where in this issue of the Journal.) As an aid to understanding the underlying 
motivation, which has led the “iarovization geneticists” to brand “classical genetics” 
as “a game like chess or football”, Mr. Bruman’s summary of recent developments 
in the field is invaluable. It is left to the reader to reach his own conclusions as to 
the point at which such exact scientific measures as probable errors leave off, and 
where such intangibles as “Marxian ideology” begin to change the writings of the 
new iarovization school of genetics from true science to political special pleading. 
At this distance it is impossible to evaluate this point objectively, but it seems 
fairly obvious that the urge to produce a “new genetics” more in line with Marxian 
concepts must have been an element of some importance in the recent “Renaissance 
of Iarovization” in the Soviet Union. 


plants is offered by T. D. Lissen- _ tial guiding principle for its expression is 

ko, the Russian exponent of the pointed out. This principle — the al- 
iarovization idea, and his associates leged connecting link between the gene 
working at the Odessa Institute of and its phenotypic expression—is what 
Genetics and Plant Breeding. Not only Lissenko and his associates call the 
is dominance looked at from a, presum- “biological requirements for adaptabil- 
ably, new angle but a purported way ity” of every genetic factor. Each mem- 
towards its control is indicated in a_ ber of an allelomorphic pair of factors 


A NEW conception of dominance in less definite and, assertedly, very essen- 


series of recent publications emanating 
from the above-mentioned institution. 

The gap between abstract mathemati- 
cal studies of factor assortment and fac- 
tor expression is supposedly filled by the 
new findings relating to the biological 
processes accompanying the course of 
each developmental stage in the life of 
a plant. 

Without rejecting the prevailing con- 
cept of the genotype as the basis of all 
hereditary manifestations, a more or 
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is said to have its own biological require- 
ments for adaptability and expression 
and, except for these requirements, is 
equally capable of becoming manifested 
in the zygote. 


The Battle of Allelomorphs 


Dominance in any heterozygote then 
depends entirely on the conformance of 
the biological requirements of one or the 
other side of its “dual personality” with 
the external conditions surrounding its 
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development. Only that side develops 
which meets the appropriate conditions 
for its expression. In other words, 
dominance depends on the particular en- 
vironmental set-up at the time when the 
two “rival” allelomorphs vie for suprem- 
acy. Depending on the particular fac- 
tor, this period may fall during any of 
the several stages in the life of a plant. 

The iarovizationists do not suggest 
that any such type of externally con- 
trolled dominance necessarily exists in 
animals where conditions surrounding 
the development of the various organs in 
the embryo are rather beyond the influ- 
ence of those outside elements which 
play so vital a role in the early life of a 
plant. Also a rather fine distinction is 
drawn between external conditions and 
environment. There can be a complete 
change in environment, say the iaroviza- 
tionists, without any change in the spe- 
cific conditions essential to development. 
On the other hand, the slightest changes 
in environment may be of great signifi- 
cance when essential conditions neces- 
sary to the passing of a particular phase 
are involved. And, finally, it should be 
pointed out that the characters with 
which Lissenko and his associates are 
working—cold resistance, drought re- 
sistance, length of vegetative period, 
tolerance to excessive moisture, earliness 
and others of a similar nature—are really 
quite inseparably connected with en- 
vironment (or external conditions). At 
least, this connection is certainly closer 
than would be the case with any strictly 
morphological characters. 

But what, if any, is the practical sig- 
nificance of this new idea of phenotypic 
expression? Since dominance is only 
a matter of the realization, so to speak, 
of an inherent adaptability to external 
conditions, it should become unneces- 
sary, it is claimed, in breeding plants for 
certain characters to go through any pre- 
liminary crosses and to subject countless 
progeny to the test for dominance. Lis- 
senko and his associates proceed to de- 
termine dominance from the parents di- 
rectly. This is done by what they call 
a “biological analysis” which is in reality 
Lissenko’s iarovization test. 


of Heredity 


larovization Breeding 


Again, from what one knows of iaro- 
vization, it is difficult to conceive of any 
great number of factors besides those 
already mentioned that could be so 
tested. One could, of course, envision 
the possibility of elaborate chemical and 
electrical tests which may unmask a 
number of additional factors but thus 
far the elements of heat, light and mois- 
ture, involving principally characters of 
a physiological nature, appear to loom 
most prominently in all of the demon- 
strations and experiments one encount- 
ers in the literature on the subject. Ob- 
jections could, therefore, justifiably be 
made to propounding the hypothesis in 
too general terms. 

Granting, however, the undisputable 
importance of the factors mentioned, let 
us see how Lissenko applies his theory 
of dominance to practical hybridization. 
The first of the numerous demonstrations 
cited is one in which two varieties of 
wheat, Triticum hordeiforme 2508 and 
T. melanopus 069 are involved. Both 
of these, we are told, are late maturing 
varieties unsuitable to the Odessa region. 
By applying the iarovization test to 
samples of each, it is found that “late- 
ness” is brought about differently in the 
two varieties. In T. hordeiforme 2508 
it is due to a slow, extended “thermal” 
stage under Odessa conditions. In T. 
melanopus 069, on the other hand “late- 
ness” is found to be due to a slowly 
proceeding “light” stage, its “thermal” 
stage being sufficiently brief. In other 
words, in 7. hordeiforme a rapidly pro- 
ceeding “light” stage is dominant under 
Odessa conditions, while in T. melano- 
pus a rapidly proceeding “thermal” stage 
is dominant under the same conditions. 

After dominance and the conditions 
bringing it about are thus determined, 
it is a simple matter, says Lissenko, to 
cross two “properly selected” parents, 
thus “consciously, definitely passing the 
desired qualities to the offspring.” In 
the heterozygous F;, it is reasoned, the 
two “shortcomings” (factors for late- 
ness?) of the parents are “mutually liqui- 
dated” and an early maturing variety is 
thus obtained from two late ones. It is 
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further argued that since the best pos- 
sible combination of “rapidity” of all 
developmental stages under a given set 
of external conditions is always obtained 
in the F, the necessity for any further 
crosses is obviated. 


larovization vs. “Classical Genetics” 


A good deal of support for this new 
theory of dominance is drawn by its 
proponents from the prolific work of I. 
V. Michurin, the late Soviet fruit breed- 
er, who, himself, was the originator of 
not a few novel ideas in horticulture and 
genetics. On the other hand, there is 
evidence of considerable opposition on 
the part of many of the more conserva- 
tive Soviet geneticists to Lissenko’s ap- 
proach to dominance and to his close 
linking of iarovization with genetics. A 
paper published in the latest number of 
Jarovizatsiia—a journal devoted entirely 
to iarovizaion—by I. I. Present, an asso- 
ciate of Lissenko, discloses the rather in- 
tense controversy aroused by Lissenko’s 
new teachings among Soviet plant scien- 
tists. The article is a reply to an unpub- 
lished manuscript which is on file at the 
library of the Institute of Plant Industry 
in Moscow. This manuscript is by A. R. 
Zhebrak, a former student of T. H. Mor- 
gan. From the numerous citations 
quoted in Present’s article, one gathers 
that Zhebrak’s criticism is quite out- 
spoken and that it attacks the entire 


trend of “iarovizationist genetics” in no 
uncertain terms. 

Geneticists in general, however, have 
long ceased quibbling over the relative 
roles played by inheritance and environ- 
ment. The great amount of accumulated 
genetic data emphasizes the futility of 
such argument. And what are the iaro- 
vizationists’ “external conditions” or 
“essential conditions for the passing of a 
developmental stage” if not environ- 
ment? A mere differentiation between 
what might be called the micro-environ- 
ment and the general environment cer- 
tainly could not be made the basis for 
any sweeping generalizations with re- 
gard to the nature of dominance. 

That portion of Lissenko’s work, 
therefore, which deals with the influence 
of external conditions on factor expres- 
sion can only be added to all the other 
knowledge now available on the subject. 
But the attempt at linking genetic phe- 
nomena to the biology of development 
and, particularly, the attempt at direct 
factor determination through some sort 
of biological or other test, while still 
somewhat vague and not always fruit- 
ful, must be recognized as a_ possible 
step in the right direction. The illustra- 
tion cited above, which may be inter- 
preted differently by some geneticists, 
yet indicates that Lissenko and his as- 
sociates are groping in what may prove 
to be a field of some promise. 


LEGAL ASPECTS OF ARTIFICIAL INSEMINATION 


ALTON and Prawochenski re- 

cently called attention in the 
JouRNAL to suggestions to use artificial 
insemination for eugenic purposes. A 
high-sounding name, “Eutelegenesis,” 
has been coined to euphonize discussion 
of the subject. The suggestion to bet- 
ter the human race rapidly through a 
selection of a limited number of supe- 
rior males to sire the next generation 
would seem to depend upon not only a 
very radical reorientation of popular 
thought but would also require rather 
drastic revision of existing laws. The 
legal aspects of eutelegenesis are in- 
formingly discussed in all their mani- 


fold complexity by Seymour and Koer- 
ner in the Journal of the American 
Medical Association for November 7, 
1936. When we consider that there 
are five parties to a successful eutele- 
genesis, the physician, the mother, the 
husband, the eutelegenic father, and 
the child, it is obvious that the 
possibilities of legal complications are 
very great. Civil or criminal actions 
are possible between any of the parties, 
and the unwelcome intrusion of a sixth, 
the blackmailer, has not been unknown. 
When in actual legal fact the situation 
is so complicated, the enthusiastic 
hopes for this method of regenerating 
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Homo seem not to be entirely lacking 
in formidable practical difficulties. 
Some of the difficulties cannot be easily 
solved, being based on deep-seated hu- 
man feelings and prejudices. 

In spite of all the complications, it 
does appear that eutelegenesis is com- 
ing into increasing use in cases of ster- 
ility of the husband. On account of 
the need for secrecy to insure the peace 
of mind and often the legal security of 
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the parties to such an operation, it is 
impossible to estimate with any ac- 
curacy the extent to which the method 
is actually in use. Since the identity 
of the eutelegenic fathers is elaborately 
kept an inviolate secret, and since in 
practice “a relative should never be 
used as a donor,” it is obviously impos- 
sible to form any estimate of the 
eugenic significance of human artificial 


insemination as now practiced. 
—R. C. 


SELECTION AT WORK 


N unusual instance of natural selec- 
tion under “unnatural conditions” 
(for the species concerned) is contained 
in a recent summary of a twenty-year 
tree survival experiment carried on by 
the Division of Dry Land Agriculture of 
the U. S. Department of Agriculture, at 
Mandan, N. D. Twelve species of trees 
considered most promising for the north- 
ern Great Plains region were planted 
between 1914 and 1917. This region is 
at the margin of survival for the 
more drought-resistant North American 
broadleaf tree species. Of the twenty 
species having the greatest promise 
three have disappeared entirely and 
three have passed the twentieth year 
with a survival of 90 per cent or bet- 
ter. The accompanying chart shows 
the rapid elimination of species beyond 
their “marginal environment” and the 
serious inroads which bad years have 
made on species just at the border of 
survival. Here environmental condi- 
tions might well prevent perpetuation 
even though survival were possible. The 
seedlings of many of the species which 
are able to come through relatively un- 
scathed may not gain a foothold. Such 
species would be “out of their depth” 
without the aid of man. 

The period of this test has been 
rather exceptionally severe. In this re- 
gion the annual rainfall is less than 15 
inches, and during 10 of the 20 vears 
of the experiment the annual rainfall 
has been far below the average. Tem- 
perature has ranged from over 100 de- 
grees to 23 degrees below zero. In 
spite of the recent publicity given to the 
drought, the driest five consecutive 
years on record in this region were 
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Figure 11 


from 1917 to 1921. So far the phe- 
nominally dry summer of 1936 appears 
not to have endangered the seven spe- 
cies in this group showing the best 
survival. 

It is pointed out that drought and 
low temperatures are not the only ene- 
mies of trees in this region. Severe 
hail storms in summer, heavy snows 
in winter (which break off branches 
and even entire trees), rabbits, mice 
and insects are also major hazards. It 
is interesting that the species showing 
the best adaptation to this environment 
is a rather recent plant immigrant, the 
Chinese elm, introduced into the United 
States by the late Frank Meyer. It has 
shown an amazing adaptability to a 
wide range of conditions, and seems to 
be one of the most versatile of our 
plant immigrants. 
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EL TULE -- A PLANT IMMORTAL 


A. D. SHAMEL 
U. S. Department of Agriculture, Riverside, California 


NE of the best known of the big 

trees in America is El Tule, under 
which Cortez, the Spanish conqueror, is 
said to have camped with his troops 
while on his way from Mexico City to 
Honduras. It is located at the village 
of Santa Maria del Tule in the state of 
Oaxaca, Mexico, and about twenty miles 
southeast of the city of Oaxaca. During 
a recent vacation trip with his wife to 
southern Mexico, the writer noted in va- 
rious guide books and other descriptions, 
numerous different measurements show- 
ing the size of this famous tree. None 
of these accounts gave the same measure- 
ments but agreed that its estimated age 
was from 4,000 to 10,000 years. For 
these and other reasons the writer made 
a special effort to obtain accurate mea- 
surements of the circumference of the 
trunk and height of the tree, together 
with rather careful observations of its 
characteristic growth. In connection 
with the “Big Tree Contest” sponsored 
some years ago* by the American Genetic 
Association, these measurements may be 
of interest. 

El Tule stands in a front churchyard 
of the village of Santa Maria del Tule 
which has grown up around the tree and 
taken its name from that of the tree. The 
church is a modest one in size in com- 
parison with the much larger churches of 
Oaxaca and other southern Mexico cities. 

It is in daily use, and we saw many 
worshipers in it during the Sunday morn- 
ing that we visited the tree. It is sur- 
rounded by a rather high adobe wall and 
the entrance from the street is through 
a wide gateway. During the morning of 
our visit several parties, including both 
Mexican and American tourists, visited 
the tree and seemed to be greatly inter- 
ested in and impressed by it. In this 
churchyard there are several small trees 
and shrubs including apricot, cherimoya, 
olive and other trees, while a large brick- 


red bougainvillea vine was quite con- 
spicuous. 

This evergreen tree is classified bo- 
tanically as Taxodium mucronatum, Ten. 

It is commonly called Montezuma 
Bald-Cypress and is similar to T. disti- 
chum, except that the leaves are shorter 
and fall with the branchlets the second 
year. The cones are from 14 to 1% 
inches in diameter and the writer gath- 
ered several of them in order to grow 
the seeds in Southern California. 

This species is a native of Mexico and 
the writer saw numerous specimens 
growing along the Rio Grande river in 
the great canyon that we passed through 
en route to Oaxaca from Puebla. Also, 
several very large trees of this species 
were observed in the city of Oaxaca and 
its vicinity, but the largest of these were 
apparently not more than half the size 
of El Tule. 

In Chapultepec Park, Mexico City, we 
saw many fine, large trees of this species 
that are said to have been planted by 
the Montezuma from seed obtained 
from El Tule. Also, in one of the 
suburbs of Mexico City, the celebrated 
“El arbol de la noche triste,” is of this 
species and is approximately twenty feet 
in diameter. It is under this tree that 
Cortez is supposed to have wept when 
his army was temporarily defeated by the 
Aztecs. It has been somewhat damaged 
by fire and vandalism but is now pro- 
tected by a high iron fence and is cared 
for by the city. 

A heavy cord carried by the writer 
from his home for this purpose was care- 
fully stretched around the trunk of El 
Tule at five feet from the ground in or- 
der to measure its circumference. This 
cord was also used for measuring the 
base of the triangle from which the height 
of the tree was estimated. Enough time 
was taken to insure accuracy in the mea- 
surements. 


*Photographs of Large Trees. Journal of Heredity 6:407-423. 1915. 
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WORLD’S LARGEST CYPRESS? 
Figure 12 
El Tule, the huge Montezuma Bald-Cypress (7axodium mucronatum Ten.) at Santa Maria 
del Tule in the state of Oaxaca, southern Mexico. While this tree has about the same diameter 
as the General Sherman Sequoia, it is not nearly as tall. Its age is estimated variously at from 
4,000 to 10,000 years, so that it was a husky sapling, at least, when King Tut was buried amidst 
a forest of bric-a-brac, and it may have been a giant of a thousand summers when Rome was 


founded. 
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THE REGION IN WHICH EL TULE GROWS 
Figure 13 

A view of the city of Oaxaca, Mexico, from the east slope of Monte Alban. On the left a 
small group of Eucalyptus trees. El Tule is located about 20 miles southeast of this city at the 
village of Santa Maria del Tule. From tomb No.7 on the slope of Monte Alban, near the posi- 
tion from which this view was taken, the famous collection of jewels now in the National 
Museum of Mexico were recovered a few years ago. We were told that the Zapotec name for 
this mountain meant “The Hill of Twenty Tigers.” 


Diameter 36 Feet 


The circumference of the trunk of El 
Tule on October 4, 1936, was found to 
be 113 ft. 4 in. and its diameter 36 ft. 1 
in. The height was determined to be 
118 ft. 7 in. No attempt was made to 
measure the spread of the branches but 
they extended over an area covering ap- 
proximately three times the diameter of 
the trunk, or about 100 feet. 

A small tablet on the trunk about five 
feet from the ground is said to have been 
placed there by Alexander Von Hum- 
boldt during the early part of last cen- 
tury. Another account is that it was 
placed there by friends of Von Humboldt. 
It has been overgrown by the bark to 
such an extent that the only discernible 
word is “Humboldt.” 

A smaller and younger tree of the 
same species stands in the same church- 
yard towards the back and at the west 
side of the church and about 150 yards 


from El Tule. It was found to have a 
circumference of 54 feet, 8 inches, a di- 
ameter of 17 feet, 5 inches at five feet 
from the ground, and was slightly short- 
er than El Tule. 

El Tule seemed to be perfectly healthy 
and vigorous. The foliage was bright. 
light green in color and there was an 
abundance of cones with apparently fer- 
tile seeds. The trunk is rather deeply 
indented or lobed, possibly due in part to 
injuries by lightning or other causes, and 
some of the surface roots rose about the 
surface of the ground two or three feet 
in afew places. The characteristic inden- 
tations in the trunk have given rise to 
reports that it is made up of a fusion of 
several trunks, but a careful inspection 
convinced the writer that it is but a single 
one and that El Tule is one individual 
tree. 

The smaller companion tree has three 
large burls and El Tule has one large 
and several small ones. At the base of 
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El Tule are several cement tablets set in 
the ground with Spanish legends spelled 
out with horse teeth but these are of re- 
cent date and the inscriptions seemed to 
be of little or no historical importance. 

This grand old tree is worthy of a 
visit by every tree lover. However, it 
is certain that it is not as large as our 
General Sherman tree in Sequoia Na- 
tional Park from any point of view that 
we observed it. It has about the same 
size trunk as the General Sherman tree 


but is less than half the height. The 
measurements given for the General 
Sherman tree by the National Park Serv- 
ice is as follows: circumference at base 
101.6 ft.; greatest diameter at base 36.5 
ft.; mean base diameter 32.7 ft.; and 
height above the mean base is 272.4 ft. 
The writer is of the opinion from his 
observations that El] Tule is not as large 
as the General Sherman tree, nor nearly 
as old, but is one of the most interesting 
and beautiful trees in his experience. 


ON THE NATURE OF THE FILTERABLE VIRUSES 


HE paper of Dr. Robert G. Green 

with the same title as ablove, in 
Science for November 8, 1935, raises 
several issues. Recent work on the iso- 
lation of “pure” viruses, as crystalline 
proteins, and on mutation in viruses 
bring these questions definitely into the 
range of genetic interest. 

First, how shall we distinguish be- 
tween free-living, symbiosis, and obli- 
gate parasitism? 

All living things demand suitable 
chemical and physical environment for 
life and reproduction. In the broadest 
sense, a “free-living” biont is one that 
can win its living from nature, without 
depending for its food or “pabulum” 
upon the bodily remains, or the catalytic 
or metabolic products of other bionts. 
The law of probability justifies us in 
believing that the primitive biont was in 
the molecular or near-molecular range, 
and of necessity free-living. The prod- 
ucts of its life, as well as its body, liv- 
ing or altered after death, increased the 
probability of some new biont arising, 
either spontaneously or by modification 
or mutation. 

Changes in biologic and telluric condi- 
tions make it unlikely that the primitive 
biont has persisted into the present. 
Abiogenesis may be occurring even now, 
as it possibly, and even probably oc- 
curred continually during the long past; 
but the chances of a new unit to survive 
become progressively less as the number 
and variety of established forms becomes 
greater. The minuteness, transient ex- 
istence, and unpredictable emergence of 


a new abiogenetic biont would make the 
chances of its recognition nil, unless it 
survived and established a new race. 

With few exceptions, e.g., the auto- 
trophic bacteria, most living things are 
demonstrably dependent on other living 
things, not only for the main mass of 
their food-molecules, but in many cases 
also for quite small amounts of equally 
essential substances, e.g. vitamins. 
“Rein n'est la proie de la mort; tout est 
la proie de la vie.” Most so-called 
free-living bionts live in what has been 
termed* discrete symbiosis with other 
bionts. It is only when we find one 
biont living in or upon another, and have 
thus far found no way of raising it other- 
wise, that we speak of “obligate parasit- 
ism.” Many plants and animals readily 
adapt themselves to changing conditions, 
but there are still those that we cannot 
cultivate in garden, zoological garden, or 
laboratory, because We do not know the 
essential conditions. Until tissue-culture 
methods were devised, somatic cells 
might have been regarded as obligate 
symbionts, or even as obligate parasites 
where they assumed a cancerous role. 
“Obligate” expresses only the deficiency 
of our knowledge, not a justified con- 
clusion. 

The symbiotic relations of life are 
curious and various. Dr. L. C. Cleve- 
land, winner of the A.A.A.S. prize in 
1924, found that certain termites could 
live on a diet of wood because they har- 
bor in their digestive tract Endamoeba 


*Scientia, Oct., 1933. 
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blattae which apparently solubilizes the 
wood for its host. Slight increase in 
oxygen pressure kills the amoeba, where- 
upon the uninjured termite starves to 
death on the same diet of wood. If in 
this case of mutually beneficial symbiosis, 
we knew of no way to cultivate the 
amoeba apart from the termite, would 
the former be an obligate parasite? Dr. 
Green states that Pasteurella tularensis 
(McCoy) “can lead a saprophytic exist- 
ence, independent of a living host, when 
cystine is available.” Would not all obli- 
gate parasites be cultivable, if we only 
knew the precise formula for their re- 
quirements, and could fill them in the 
laboratory, outside of and apart from 
other living things? In Science for No- 
vember 27, 1936, Drs. Lester T. Web- 
ster and Anna O. Clow (Rockefeller In- 
stitute for Medical Research), report the 
successful propagation of rabies virus in 
tissue culture. 

The young of the fresh-water mussel 
are “nursed” in the gills of certain fish 
before they settle down to their shell- 
backed life, and it is mainly to help the 
baroque pearl industry that the U. S. 
Bureau of Fisheries returns to the Mis- 
sissippi River fish stranded in temporary 
ponds which form during floods. War 
has been declared on the common bar- 
berry because it harbors, during one 
stage, the fungus which causes “rust” in 
wheat. Dr. Green mentions the tape- 
worm as an example of retrograde evolu- 
tion under parasitism, since it has then 
lost all vestiges of a functional or an- 
atomical system of its own. “It is an 
obligate parasite because it has become 
an incomplete form of life.” 

But tapeworms have a larval stage, 
prior to this degeneration, in which they 
are free-living. Thus Dibothriocephalus 
latus (L.) hatches out as a ciliated or- 
ganism which may live freely in water 
for at least a week. Its future develop- 
ment usually involves ingestion by some 
fish (perch, trout, pike, stickleback, etc.). 
Most tapeworms pass through a variety 
of hosts, but the genes in their eggs 
carry the possibility of the free-living 
forms into which the eggs can hatch. 

Second, Dr. Green says that ultra- 
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viruses can be adaptives from only two 
possible sources: (a) survivors of para- 
sitic forms developed from free-living 
ultramicrobes, now extinct; (b) para- 
sitic forms developed by retrograde evo- 
lution from visible microbes, similar to 
existing visible forms. 

We have, as yet, no direct evidence as 
to the truth of either of these views; but 
there are other possibilities. Ultraviruses 
may represent the stunted or aborted 
development of spores of ultra micro- 
scopic size. They might be chromo- 
somal fractions, that is, free-living genes 
or gene groups, which find an appro- 
priate natural milieu only within cells 
similar to those in which they may have 
originated. (This might give the col- 
loidal reproductive molecule which Dr. 
Green later says may conceivably result 
from the retrograde process, though the 
method is different). They might be spe- 
cific catalyst modifiers (see Protoplasma, 
1931, 14: 296-306), whose number 
increases following fixation at a catalyst 
surface. They might even have arisen 
by independent abiogenesis. Failure to 
demonstrate free-living ultramicrobes 
leads Dr. Green to consider it very im- 
probable that a whole world of these 
remains to be discovered. In the next 
sentence this improbability has become 
a conviction that there are no free-living 
ultramicrobes.* 

From the purely technical point of 
view, we must distinguish between visi- 
bility and resolvability. The ultramicro- 
scope makes visible particles below the 
resolving power of the microscope; but 
we cannot distinguish visually between 
living and non-living ultramicrons. 
Work now being done in the field of 
genetics with the salivary chromosomes 
is bringing us close to the visual demon- 
stration of the gene, whose physical ex- 
istence few can doubt. Our present in- 
ability to demonstrate free-living ultra- 
microbes should bring renewed en- 


deavor, not the conviction of defeat. 
JeroMeE ALEXANDER. 


*Sir P. P. Laidlaw and W. J. Elford have 
just discovered a group of filterable organisms, 
cultivatable on artificial media. (Proc. Roy. 
Soc. Bi20: 292; June, 1936.) 
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PEDIGREE OF THE JK STOCK 


Figure 14 


During a period of nine years, twenty-seven generations of inbred mice have been produced 
in the JK strain. The female line is on the left of the chart, the male line on the right, except 
in the F, generation where the two extremes are females and the central one a male. Symbols: 
K = Killed; D = Died; Ca at 26 = Carcinoma of lung at twenty-six months of life. Age of 
death is expressed in months. Female mice for the last four generations are still alive in the 
laboratory. Average age of death for female mice in direct descent for the first twenty-one 
generations (exclusive of S 27635) was 21.6 months. 


THE ORIGIN OF THE JK STRAIN OF 
INBRED MICE 


Twenty-two Generations of Mice Without Cancer 


LEONELL C. StrRoNG* 
Department of Anatomy, Yale University, School of Medicine 


AE JX strain of mice has been 

continued since July, 1927, by a 

brother to sister mating. Selec- 
tion toward longevity has been the rule 
throughout this time. The strain was 
originally obtained by a cross between 
a mouse of the J strain with an individ- 
ual of the K strain. Since both the J 
and the K strains are no longer extant, 
a note concerning them will suffice. The 
J strain was originally obtained from Dr. 
Horace Feldman at the Bussey Institu- 
tion, Harvard University, in the sum- 
mer of 1927. The mice carried the 
genetic characters of pink eye, brown, 
agouti, short ear and kinky tail. The 
stock carrying the short-ear gene was 
derived from mice received from Dr. 
Lynch of the Rockefeller Institute for 
Medical Research. After two years of 
uneventful cancer history the lineal de- 
scendents of this stock were discontin- 
ued. The K strain was obtained from 
Dr. Gregory Pincus of the Bussey In- 
stitution at the same time. The mice 
carried the characters for pinkeye, blue 
dilution, brown and non-agouti. The 
lineal descendents died at the end of 
two years of inbreeding. 

A female of the A strain (K) was 
mated to a male of the J strain in July, 
1927. From this mating, several litters 
were produced. Female $13,822 and 
male $13,824 belonged to the litter born 
on the twenty-fifth of September, 1927. 
Lineal descendents were obtained ac- 
cording to the pedigree given in chart 
one. In direct descent, during the past 
nine vears, several hundred indiviluals 
have been produced. Among these mice, 


one case of spontaneous carcinoma of the 
lung and several cases of small round 
cell sarcoma have been obtained. The 
great majority of individuals live ap- 
proximately twenty-one months and die 
of other causes than cancer. Among the 
original F, individuals produced was 
one (S13,814) which developed a wide- 
ly spread small round cell sarcoma. This 
tumor was described in Figures 5, 6 and 
7 of the article, “The Non-genetic Ap- 
pearance of Various Types of Neoplasia 
in Experimental Animals,” which ap- 
peared in the September, 1928, issue of 
the JouRNAL oF Cancer ResEarcu’. 
No similar tumors occurred in the des- 
cendents of this mouse. 

Experience with female mice of this 
strain has demonstrated that the inci- 
dence of spontaneous tumors in them is 
extremely low. The average age of 
death for mice of the first ten genera- 
tions (exclusive of $27,635, which de- 
veloped a carcinoma of the lung at 26 
months) was 20.4 months; the average 
for the succeeding ten generations was 
22.3 months. Mice of the last four gen- 
erations are still living in the laboratory. 

In order to test out the possibility of 
a high degree of immunity to spontane- 
ous tumors in mice of this strain, fifty 
female mice, which had been used for a 
moderate degree of breeding were placed 
in reserve, free from further production 
of young, on the Purina Fox chow diet 
between the seventh of July, 1933, and 
the first of June, 1934. 


Results 
These fifty mice produced their first 


*This experiment has been made possible by grants from the International Cancer Research 


Foundation and the Anna Fuller Fund. 
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VITAL STATISTICS OF JK STRAIN 
Figure 15 

A gives the data on (1) the age at which 
the fifty female mice were separated from males 
and placed in reserve (dash line) ; and (2) the 
age of natural death for the same fifty female 
mice (solid line). Age in days is plotted 
along the base line; number of individuals is 
given along the vertical line. 

B gives the data on the age of natural 
death for the seventy female mice of the JK 
strain reported in this paper. Age in days is 
given on the base line. Number of individuals 
is plotted along the vertical line. 


litters at an average age of 103.2 days. 
The ages at which the mice were placed 
in reserve are given in Figure 15/. 

None of these fifty mice developed 
spontaneous tumors. The ages of death 
for these mice are also given in Figure 
15A. 

Figure 158 presents the data on the 
ages of death of these fifty mice together 
with the ages of death for the female 
mice of the first twenty-one generations 
of inbreeding (exclusively of S27,635). 


General Discussion 


In a recent paper? the conclusion was 
reached that there is a precocious drop 
in the hemoglobin level in those mice 
which are known genetically to be more 
susceptible to the development of spon- 
taneous carcinoma as compared to those 
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mice which are more resistant. This 
conclusion was arrived at by the com- 
parative study of hemoglobin levels be- 
tween the ages of fifty days and six hun- 
dred and fifty days on female mice be- 
longing to eight distinct stocks of in- 
bred mice. The distinctive characteris- 
tic between the mice of the various 
strains is the age at which spontaneous 
carcinoma of the mammary gland es- 
pecially manifests itself. In this study, 
it was found that the JK mice gave the 
highest readings of hemoglobin as com- 
pared to mice of the other strains. 

The present study indicates that the 
JK female mice are resistant to spon- 
taneous cancer at least within the age 
limit determined. What they will do 
provided they be kept under conditions 
condusive to greater age, cannot, of 
course, be predicted. 


Summary 


Fifty female mice of the JK strain have 
been kept on the Purina Fox chow diet 
until natural death occurred. Not a 
single case of cancer was found. The 
strain has been produced by a brother 
to sister mating over a period of nine 
years. Only a single case of carcinoma 
of the lung has been found in the lineal 
descent now being continued. No case 
of cancer of the mammary gland has 
been encountered in any of these inbred 
mice. 


Conclusion 


1. The incidence of spontaneous tumors 
in female mice of the JK strain is 
extremely low. 

2. The above conclusion applies to fe- 
male mice which have been used for 
a moderate degree of production of 
young and then placed in reserve on 
the Purina Fox chow diet. 
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LINKAGE STUDIES WITH CURLY: 
IN THE RAT 


C. T. BLUNN anp P. W. Grecory 
University of California, Davis, California 


ING and Castle* in their paper 
K on “Linkage Studies of the 

Rat” discuss eleven different 
factors constituting six linkage groups. 
Complete linkage tests were not made 
with two of the factors. One of the 
curly mutations mentioned by King and 
Castle was described in detail by Greg- 
ory and Blunn! in a recent paper. They 
showed that curlys, although morpho- 
logically similar to curly; reported by 
King,” is genetically distinct from it 
and is caused by a different gene. The 
linkage relations and interaction of the 
genes C, P, A, H, D, Hr, and K have 
been summarized by King and Castle; 
the present paper will describe the re- 
sults obtained from linkage studies of 
these genes in relation to curlys. 


Experimental 


In all the linkage studies reported 
herein, curlys was tested singly with each 
of the other genes, F; double heterozy- 
gous females being mated to double re- 
cessive males. The presence or absence 
of linkage may be inferred from the dis- 
tribution of the characters in this test 
generation. Table I is a summary of 
these test matings, each of which will be 
described separately. 

1. Agouti. This linkage study yield- 
ed nine litters comprising 73 individ- 
uals. As may be seen in the table, the 
crossover classes are slightly in excess 
of the non-crossover classes. The de- 
viation from the expected distribution, 
however, is only 2.5, while the probable 
error is 2.9. This is strong evidence 
that curly, and agouti are inherited 
independently of each other. 

2. Hooded. In this test twelve lit- 
ters were produced, totaling 114 off- 
spring. The genes entered the F; hy- 
brids in the repulsion phase. In the 
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back cross generation the four classes 
involved are about equal in size, the 
crossovers exceeding the non-cross- 
overs by eight individuals, giving a 
deviation of 4.0 + 3.6. Since this is 
only 1.1 times the probable error, 
Cuz and H are regarded as independent 
factors. 

3. Dilute. The possibility of linkage 
between Cuz and dilute was investigated 
by means of a coupling test. Eighty- 
three individuals were produced of 
which 45 were non-crossovers and 38 
were crossovers. This is a deviation 
of 3.5 from the expected distribution, 
while the probable error is 3.1. These 
data give no indication of linkage be- 
tween the genes Cue and D. 

4. Hairless. Since homozygous hair- 
less animals are born with hair and do 
not lose their pelage until after they 
are weaned (21 days) difficulty was 
experienced in making the linkage test 
with this factor. The F,; test animals 
were all rearing their first litters at the 
time of this experiment. Eleven young 
died before they could be classified. 
The greater part of these died during 
the second week after birth. As the fe- 
males were unable to nurse all of their 
young, the weaker individuals necessar- 
ily died of starvation. Of the 114 
young born, 103 were classified. Ex- 
amination of Table I reveals that the 
observed distribution of these 103 ani- 
mals closely approximates the calculated 
distribution, the deviation being 1.5 + 
3.4. If the eleven animals that died 
before classification are added to the 
non-crossover class, the deviation is 7.0 
(1.9 times the P. E.). If they are 
added to the crossover class, the de- 
viation is 4.0 + 3.6. Since adding all 
the unclassified animals to either one 
group or the other makes no significant 
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difference in the results, there is no 
doubt that we are dealing with inde- 
pendent factors. 

5. Kinky. The genes for curly2 and 
kinky have a somewhat similar pheno- 
typical effect on the vibrissae and char- 
acter of the coat. Consequently it was 
impossible to determine accurately the 
classification of the animals. In this test, 
therefore, the curly and kinky animals 
were regarded as belonging in one 
group, and classification was made upon 
a basis of 3 curly. or kinky to 1 
normal, the expectation if no linkage 
occurs. Seventy-nine curly or kinky 
and 16 normal individuals were ob- 
tained. This distribution fits a 3:1 
ratio quite well. The deviation of 7.7 
is only 2.7 times its probable error. 

6. Albinism. The test for linkage with 
the factor causing albinism gave 128 
individuals in 14 litters. As may be 
seen in Table I the two non-crossover 
classes are larger than the two cross- 
over classes. The deviation from the 
expected distribution (12.0) is 3.2 
times its probable error, thus suggest- 
ing the possibility of linkage between 
the two factors Cug and C. Examina- 
tion of the individual litter records, 
however, show one female to be respon- 
sible for about half the observed devia- 
tion. Most of the litters from this fe- 
male were small in number. 

7. Pink-eye. The linkage relations be- 
tween curlyg and pink-eye were studied 
to test further the possibilitv of Cue be- 
longing to the linkage group C, P, and 
R. A test generation of 187 offspring 


Table I. Linkage Teste with Curly, 
Test | Hon-Crossovers Crossovers Total Deviation D/P 
Cuge = euge 
23 is 25°29 0-86 
Hooded Cugh Cug ugh 
28 a ue 402356 
a w 
airless | Cuglr cughr Cuphr cupitr 
Kisky curly, or sormi* 
” 16 77228 27 
» 23 is 1202 38 
2 is? 45248 0.99 


Classi fied on basis. 
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was produced. Ninety-eight animals 
were like the parents (non-crossovers ) 
and eighty-nine were recombinations 
(crossovers). The deviation of 4.5 + 
4.6 shows clearly that no linkage ex- 
ists between curlyg and pink-eye. 

Table I shows a peculiar distribution 
in the size of each of the four classes 
in this test. One non-crossover class 
(cusp) is about twice as large as the 
other non-crossover class (CusP). 
Likewise one crossover class (Cusp) is 
twice as large as the other crossover 
class (cugP). The two small classes 
are very nearly equal in size (CueP = 
36 individuals, and cueP = 29 individ- 
uals). Also the two large classes are 
of comparable magnitude (Cusp = 60 
animals, and cuep = 62 animals). The 
peculiar distribution is apparently cor- 
related with the pink-eye factor (p), 
since pink-eyed individuals are in ex- 
cess. That no lethal gene is operating 
is apparent from the normal size of 
the litters. At present there is no ex- 
planation for this distribution, but it 
is evidently not due to linkage withCug. 

The linkage relationships of curly. 
with other factors are also being 
studied. The results of these investi- 
gations will be reported at some fu- 
ture date. 


Summary 


Linkage studies show that curly is 
inherited independently of the genes A, 
H, D, Hr, K, C, and P. It had been 
shown previously! that Cug is indepen- 
dent of Cu; and consequently of B. 
Curly must, therefore, lie in a chromo- 
some, unidentified by other known genes 
and so constitute a marker of a seventh 
chromosome. 
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“ROUND-LEAF” COTTON 


Notes on the Appearance and Behavior of a Peculiar New Strain 


H. B. Brown and 


Joun R. Corron 


Louisiana State University 


N 1930, the senior author found a 
| peculiar plant in a block of Ex- 
press-317 cotton growing on the 
Bench Land Station Farm at Baton 
Rouge, Louisiana. It had rounded 
leaves instead of the usual lobed type 
found in Upland cotton (Figure 164), 
and other unusual features. It was so 
strikingly different from the normal 
that the seed were saved and planted in 
1931. Progenies grown in 1931, and 
subsequently, showed that the plants 
bred true to type. 


Plant Description 


Round-leaf plants grown in 1934 on 
soil of fair fertility, under fairly good 
conditions for cotton production, showed 
a plant height of three to four feet,— 
about a foot less than that made by 
other varieties of Upland cotton in ad- 
jacent rows. The plants commonly had 
four or five rather well-developed vege- 
tative branches which arose along the 
rather straight, heavy main stem in- 
stead of all being near the base as is 
more common in normal cotton plants. 
These vegetative branches were slender 
and somewhat zig-zag, with a wide lat- 
eral spread. There were numerous 
short-jointed fruit branches put out by 
both the main stem and the vegetative 
branches, which gave the plant a dense, 
bushy appearance (Figure 164). The 
leaves were two to three inches wide and 
1.5 to two inches long, rounded in shape 
with a more or less ragged crenate mar- 
gin and short lobes. The leaves were 
rather thick and leathery and nearly 
glabrous. Stems and flower bracts were 
also almost glabrous. 

The flowers were a light cream color 
and considerably smaller than the flow- 
ers on the regular Upland varieties. The 
flower bracts were small, oblong to 
lanceolate in shape and nearly entire. 
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The flowers produced considerable pol- 
len and crossed with normal Upland 
plants very freely, but did not set fruit 
extensively until the middle of the 
season or later. Bolls were small, blunt 
pointed, and four and five locked. 
Staple was white, about an inch in 
length and of a rather sparse percentage. 
Seeds were of medium size, gray, and 
well covered with fuzz. 


Bud Mutations 


Each year since 1932 some 300 
Round-leaf plants have been grown. 
These plants have shown one or two 
bud sports each year—a nearly normal 
Upland type branch being produced as 
a bud sport (somatic mutation) on a 
Round-leaf plant (Figure 168). These 
sporting branches appeared rather late 
in the growing season. In some cases 
these sporting branches are divided dur- 
ing the first part of their growth, pro- 
ducing normal Upland leaves on one 
side and Round leaves on the other. 
Later in the process of growth, the Up- 
land type of leaves gain at the expense 
of the Round, and the ends of the 
branches produce al! Upland type leaves. 
Blooms self-pollinated on a_ sporting 
branch in 1933 produced only Round- 
leaf plants in 1934, and these plants 
bred true to the Round-leaf tvpe in 
1935. Apparently the mutation must 
have occurred in a cell, or cells, on or 
near the surface of the plant. The cells 
that produced the germ cells of the 
flowers must have arisen from deeper 
tissues that were not affected by the 
mutation. Sinnott and Dunn‘ report 
that seed from a green sporting branch 
on a variegated variety of Four O’Clock 
were heterozygous, a part of the pro- 
geny showing green leaves, and a part 
variegated. Baur and Winkler showed 
that in some cases where Solanum ly- 


ROUND LEAF AND OKRA LEAF COTTONS 
Figure 16 
Above (4) is shown a row of round leaf cotton plants between plants of the normal broad 
leaf form. This shows the striking contrast between this form and ordinary cotton. Below is 
shown (B) a round leaf plant which has given rise to a bud sport reversion to normal form. 
Such “throwbacks” occur occasionally but selfed seed grown from the normal branches produces 
round leaf plants. At the right is shown the okra leaf type of cotton with which crosses were 


made (See Fgure 17). 
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F. HYBRIDS BETWEEN ROUND-LEAF AND OKRA-LEAF COTTONS 
Figure 17 

In crosses with broad leaf cotton and with the okra leaf form (Figure 168) the first gen- 
eration showed none of the round leaf characters. In the second generation of the round-leaf 
okra-leaf cross, round leaf, okra leaf, and broad leaf segregates appeared in addition to some 
intermediate forms and forms more extreme than the parents. (4) is a typical round leaf 
segregate. (B) is a form intermediate between okra leaf and round leaf. (C) is a plant having 
the deeply indented leaves of the okra leaf type, but with the crinkly character of the round leaf 
form. (D) shows a type intermediate between okra leaf and broad leaf. (£) shows an okra 
leaf segregate (left) and a broad leaf segregate (right)—the latter not expected in this cross. 
The peculiar nature of some of these plants suggested virus disease but an infective agent was 


not demonstrated. The appearance of types transgressing either parent variety indicates that 
more than a single mendelian factor is involved in the genetics of the round leaf form. 


copersicum (Tomato) and S. nigrum 
were grafted, “graft hybrids” were pro- 
duced in which there were one or more 
layers of cells of one species superposed 
on a core of the other. Bateson’ men- 
tions that in the case of some Bouvar- 
dias and Pelargoniums, root cuttings 
did not breed true to type while stem 
cuttings did. It was thought that this 
difference was due to the root cuttings 
being derived from deeper tissues which 
had not been affected by the somatic 
mutation which had changed the sur- 
face tissues. 


Hybrids 

In 1932 the Round-leaf plants were 
crossed with normal Broad-leaf plants 
and also with an Okra-leaf strain. The 
first generation plants coming from 
these crosses showed none of the specific 
Round-leaf characters. In 1934 the 
F. progeny of the Broad-leaf cross con- 
tained 15 Round-leaf plants, 31 Broad- 
leaf, and one that appeared to be some- 
what intermediate. The F:, progeny 
of the Okra-leaf cross showed six 
different types of plants, some 
characters of which did not show 
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in either parent. In a progeny of 81 
plants there were 21 normal Okra-leaf 
plants (Figure 16C) ; 11 normal Broad- 
leaf, which was not expected (Figure 
17E) ; 3 Round-leaf (Figure 174); 30 
intermediate between Broad and Okra- 
leaf (Figure 17D) ; 9 intermediate be- 
tween Okra and Round-leaf (Figure 
17B) ; and 5 with the extreme segmen- 
tation of the Okra-leaf but with the 
crinkly character of the Round-leaf (Fig- 
ure 17C). A progeny of 483 Fy» plants 
of the same cross was grown in 1935. 
The same types appeared as in 1934 and 
in about the same ratio. It appears that 
the segregation is near the di-hybrid 
ratio but is complicated by the Broad- 
leaf forms that appear. 

Further studies are being made on 
the inheritance of the hybrid strains. 
Report on this will be made later. 


Chromosomes in the Round-leaf 
Mutant 

Some preliminary studies have been 
made of the chromosomes in the Round- 
leaf mutant. Insofar as has been deter- 
mined, the chromosomes are normal and 
the number is apparently the same as 
in Upland cotton. 


Other Similar Mutations in Cotton 
Harland* reports some data on a 
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crinkled dwarf mutant found growing 
in a pure strain of Sea Island cotton 
(Gossypium barbadense L.). This mu- 
tant had some characters similar to the 
Round-leaf cottor described above but 
apparently was not as different from the 
parental type as the Round-leaf mutant. 
Burd? reports finding a dwarf mutant 
different from the one described by Har- 
land. The place of origin was not given 
in the preliminary report. Both of these 
mutants have points of similarity to the 
Round-leaf plants but neither seems to 
differ as much from the parental type. 


Discussion 


It was thought that there was some 
possibility that the peculiar Round-leaf 
plant type. might be due to a virus dis- 
ease or to some other disease. This hy- 
pothesis was weakened by the fact that 
the characters of the type bred true for 
five years, and also by the fact that when 
juice from the Round-leaf plants was in- 
jected into normal plants, no effect could 
be detected in their later growth. 

The Round-leaf type was apparently 
not due to hybrid segregation because it 
bred true for a period of years, and also 
because there appeared new characters 
found neither in the parent variety nor 
in any varieties grown in this area. 
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Tests for ‘“‘Borderliners”’ 


HIS* is one of the large number of 

publications growing out of the 
German sterilization law. Dr. Vo- 
winckel discusses methods of differen- 
tiating between high grade morons and 
normal children, particularly by the 
Buhler-Hetzer tests, which are behavior 
tests of a type familiar in the United 


States. He urges the importance of 
such tests in addition to mere measure- 
ment of the IQ, and believes that they 
not only provide better diagnosis of 
mental defect, but in some cases can 
help to differentiate between the child 
with inherited mental deficiency and the 
child whose defect is exogenous.—PAvuL 
POPENOE. 


*VowINKEL, E. Erbgesundheitsgesetz und 


Ehmittlung kindlicher Schwachsinnszustande. 


Beihefte zum Archiv fiir Kinderheilkunde No. 9. P. 54 with 28 illus. RM 3.40. Stuttgart, 


Ferdinand Enke Verlag, 1936. 
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Material for Demonstrating 
Salivary Gland Chromosomes 


Interrelated demonstration material—microscopic slides, chromo- 
some maps, lantern slides and literature—make giant chromosomes avail- 
able for classroom use. 


MICROSCOPIC SLIDES OF SALIVARY GLAND CHROMOSOMES 


Slide of Normal Salivary Chromosomes of D. melanogaster, each PE .. $2.25 
Three Slides 
Slide with drawing identifying all chromosomes in two figures... 4.00* 
Slide showing synapsis of normal and inverted X-chromosome (loop) is 
Slide showing figure of an autosomal inversion Ge 
Slide showing synapsis of translocated and normal chromosomes. 4.00* 
Slide showing a small deficiency (deletion) 400" 
Normal Somatic (ganglion) ‘chromosomes of D. melanogaster - SERS 
(Magnification of at least 1000X necessary to view satisfactorily.) 
1 Slide of each of above (8 slides—5 drawings) .__. - a 22.00 


* Three or more slides, 1 of each kind @ $3.50 each. Three or more of same kind 
@ $3.00 each. 


SALIVARY GLAND CHROMOSOME MAPS 


Painter’s cytogenetic map of the salivary chromosomes, by 18 inches, line-cut 


showing major chromosome details and the genes approximately located to end 
of 1934, mailed unfolded $ 50 


Bridges’ reference map of the banding of the salivary chromosomes, 9% A by 25 ‘inches, 


halftone on heavy coated paper, unfolded 


Folded copies of Bridges’ map, on lighter paper — 
Hughes’ map of Salivary Chromosomes of Drosophila Virilis: (9% nd 18) 
1 copy each of Painter’s, Hughes’, and Bridges’ maps __...__. a 
LANTERN SLIDES OF SALIVARY CHROMOSOME MATERIAL 
421-323. Salivary chromosomes in the Nucleus $ .75 
25-464. “Portrait” of a Salivary Gland Chromosome _ 75 
25-466. Giant Chromosomes Compared with “Normal”, showing ‘relative sizes. 75 
25-469. Synapsis of Normal and Inverted Chromosomes Ci 
25 470. Synapsis of Normal and Deleted Chromosomes == 75 
25-472. Painter’s Cyto-Genetic Map of Salivary Chromosomes (Insert) sities cals 75 
26-62. Salivary Chromosomes and Gonial Chromosomes Compared 75 
26-62. Bridges’ Reference Map of the Salivary Chromosomes of Drosophila... _—.75 
26-176. Salivary Gland Chromosomes of Sciara wiht Normal 75 
26-179. Salivary Gland Chromosomes in the Cell (Sciara) - ; pane 75 
26-182. Structure of Salivary Gland Chromosomes 
27-305. Map of Salivary Gland Chromosomes of D. TI: cccticictianishensctdishaads:aaue 


t Volume and page number of illustration in the JouRNAL OF HEREDITY. 


ILLUSTRATED LITERATURE 


“Symposium Reprint” on Salivary Gland Chromosomes, containing articles from 


Journat or Herepity by Painter, Bridges and and three 
Gland Chromosome maps. Twenty-four pages 
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